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Happy landings! 


WICA RESIN S-2 provides stabilization, crease recovery and 
minimum effect on light fastness of reactive colors. 


WICASET WA-89 imparts a full and flexible hand to your 
apporel fabrics. 


WIXOL RC-90 controls crocking and bleeding of fiber 
reactive dyed goods. 


HOWES PUBLICATION WICA CHEMICALS, INCORPORATED c 
OLD CONCORD ROAD ¢ CHARLOTTE, NORTH CAROLINA —, 


POLYESTER 
DYEING 


Simple as 744 with carolid 


[a] Add carrier at 120° F. 


[2] Add dye within 5 minutes. Bring to dyeing temperature. 
carolid gives you spot-free, level dyeings on the beck, jig, or any other 
equipment. It saves time, gives up to 25% greater color yields, and its 
lasting action allows many dyestuff adds. Take the simple solution to your 
polyester dyeing problem: try non-toxic carolid yourself and see. 


For details write, wire, phone: 


CHEMICALS FOR DIFFICULT PROCESSING j aA ‘ tL’ KEK 
TANALID® PROCESS FOR POLYESTER PRINTING. J > e 
TAMALON® SPECIAL FOR POLYESTER STRIPPING. | CHEMICAL CORPORAT' ON 
TANAPAL ME WHERE DISPERSE “ ] BELLEVILLE TURNPIKE, KEARNY. NEW JERGEY * WYMAN 6-0O732 
DYES LEVELING PROBLEMS. j } 
TANAPON X-70 REMOVES MORE FATTY EXTRACTABLES a ALSO: TANATEX CHEMICAL (HOLLAND) N.V./DER KINDERENLAAN 3/LAREN W.H.. HOLLAND 
FROM GREIGE GOODS THAN SOLVENT SCOURS. 
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Pian ahead for brighter synthetics...shade uniformity 
with Amacel’... Amacron’®...Lenra® Dyes 


The sales impact of color is felt all along the line by 


everyone concerned with fabrics . . . by designers . . . 
manufacturers . . . store buyers . . . retail customers. 
Strengthen the color appeal of your synthetics with 
Koppers Dyes—AMACEL, AMACRON and LENRA. Clean, 
rich shades, consistent shade uniformity, exciting colors 
that are sunfast and have excellent resistance to perspira- 


tion, washing and dry cleaning—these are the qualities 
that create higher sales and greater customer satisfaction. 

Koppers Dyes are easy to apply; are non-dusting, with 
excellent dispersing properties. For full information, 
write us or get in touch with your nearest Koppers repre- 
sentative. Our technical service and complete laboratory 
facilities are always available. 


KOPPERS COMPANY, INC. crHemicAls AND DYESTUFFS DIVISION 


aan 
KOPPERS 
Ww 


BRANCHES: Providence, R. I. + 


Pittsburgh 19, Pennsylvania 
(FORMERLY AMERICAN ANILINE PRODUCTS) PLANT: Lock Haven, Pa. 


Philadelphia, Pa. + Paterson, N. J. + Chicago, lll. « Charlotte, N. C. » Chattanooga, Tenn. 
Columbus, Ga. + 


Los Angeles, Calif. 


IN CANADA: Dominion Anilines & Chemicals, Ltd., Toronto, Canada + Montreal, Canada 


VMA 6702 





CARS 
GIVE 
UPHOLSTERY 
FABRICS 
THEIR 
TOUGHEST 
TEST 


LJ 
ao OT be lait This upholstery fabric is back coated with Hycar acrylic latex supplied by B.F. Goodrich Chemical Company. 


An automobile is just about the toughest proving ground 
you can find for an upholstery fabric. That’s why the 
hidden advantages of a back coating of Hycar acrylic 
latex means so much in creating better, more durable 
fabrics. Hycar anchors the weave: it won’t distort, 
won't ravel, no matter how many times the fabric 
is rubbed, stretched, or flexed. Seams can’t slip 
either. 

A Hycar back coating also gives the fabric lasting 
flexibility —and isn’t affected by heavy doses of sunlight, 
heat or cold. Especially easy to use, this latex doesn’t 


require compounding, is stable and colorless. The proper- 
ties that make it washfast and unaffected by dry cleaning 
solvents are built right in. 

Here’s another way Hycar helps improve a product, 

open new markets. For more facts, write Department 
PG-11, B.F.Goodrich 
Chemical Company, 
3135 Euclid Avenue, 
Cleveland 15, Ohio. In 
Canada: Kitchener, 
Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 
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Cut your production costs for urea-formaldehyde textile¥ finishing resins. U.F. Concentrate-85 is the highest concentration 
of aqueous formaldehyde commercially available: 60% formaldehyde, 25% urea, only 15% water. Here’s how it saves you 
money: Cut process time, steam requirements because there’s less water to evaporate. Increase production with 
existing equipment because you charge a higher concentration of active ingredients. Or you can use a smaller kettle 
and maintain present production. Reduce handling because formaldehyde is of high concentration with urea in liquid 
form. Trim storage costs because less inventory space is needed and heated storage tanks are not required. How much can 
you mark down your cost for resin finishing? Our 36-page 

brochure, “U,F. Concentrate-85”, tells you how to find out. 


Write for it. For specs and local offices, see Chem. Materials uid NITROGEN DIVISION 
Catalog, page 272A and Chem. Week Buyer’s Guide, page 27. tual coe | Dept. UFSS22, 40 Rector St., New York 6, N. Y. 
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Wash-and-tear  wash-and-wear 


ad 


The Stoll-Flex Abrasion Test demonstrates the increased strength 


AACA 


given to a resin-treated cotton fabric by an Epolene softener. 


‘> 
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that the finishing resin alone does not 
a wash-and-wear fabric make. In fact 
the variables are many, and often com 
plex 

Of primary importance i selection 
of the softener. If properly chosen to 
match the specific type of finishing resin 
to be used, the combination can provick 
the optimum in tear strength, abrasion 
resistance, crease recovery, hand, and 
sewability for the treated fabrics 

Eastman offers three emulsifiable 
types of polyethylene resins for use as 
softeners... Epolene E-10, Epolene 
E-11, and Epolene E-12. These low 
molecular-weight polyethylenes are 
suitable for either nonionic, anionic, or 
cationic systems, easily forming emul- 
sions that are stable and low in color. 

Epolene polyethylene emulsions have 
been evaluated under operating condi- 
tions with all of the principal wash-and- 


Stoll-Flex Abrader 


wear resins in use today. These include 
triazone, triazene, melamine formalde- 
hyde, methylated melamine formalde- 
hyde, dimethylol ethylene urea, and 
methylated urea-formaldehyde type 
finishing resins. The results of these test 
procedures are available to aid you in 
selecting the right softener for your 
finishing requirements. 

For further information about Epo- 
lene textile emulsions, their preparation 
and use, contact your Eastman repre- 
sentative, or write Eastman Chemical 
Products, Inc., subsidiary of Eastman 
Kodak Company, Kingsport, Tenn. 


Epolene 


OW-MOLECULAR-WEIGHT POLYMERS 


SALES OFFICES: Eastman Chemical 
Products, Inc., Kingsport, Tenn.; Atlanta; 
Boston; Buffalo; Chicago; Cincinnati; Cleveland; 
Detroit; Greensboro, N.C.; Houston; Kansas 
City, Mo.; New York; Philadelphia; St. Louis. 
Western Sales Representative: Wilson & 
Geo. Meyer & Company, San Francisco; Los 
Angeles; Portland; Salt Lake City; Seattle. 
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PEN FORUM 


N April 3, 1961, the publishers of 
O American Dyestuff Reporter initiated 
this page, which is designed to bring to its 
readers an additional editorial service—an 
editorial page, a place for comment, sug- 
gestion and opinion. 

Verbal comments from many of our 
readers have been enthusiastic and indicate 
that it is being well received. However, a 
number of readers have stated that they 
“discovered” the page only recently and 
have suggested that perhaps we should once 
again outline the ideas behind its establish- 
ment. Others have suggested that we carry 
a “standing invitation” under the title, so 
as to continuously encourage readers to 
submit their views for pub/ication. Still 
others have criticized the location of the 
page, contending that it does not “stand 
out” and is difficult to find. We appreciate 
any and all comments, pro or con, for it is 
our sincere desire to make the page of 
greatest service to our readers. And it is 
perhaps our greatest desire to make the 
page “by and for” the reader. Anonymity 
will, of course, be respected if material sub- 
mitted is of a controversial nature, and the 
person submitting it desires anonymity; how- 
ever, we must reserve the right to withhold 
publication of certain material if the source 
is anonymous. 

The”Open Forum” began with a state- 
ment that “the publishers of American Dye- 
stuff Reporter believe there is a need for— 
and good use can be made of—a platform 
for an expresion of ideas and thought about 
the many facets of our particular business, 
in the areas that precede, impinge upon or 
follow the specific area we are all concerned 
with, wet-processing technical knowledge, 
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as well as in that area itself.” 

It went on to suggest that “the content 
of a technical paper does not begin nor end 
in a vacuum. What sociological, scientific, 
economic or political development helped 
to bring it into being? And what could be 
its potential impact on a specific operation, 
or on group business hea'th, at the supply- 
ing or consuming levels? How are the pro- 
cesses of our industry affected by change 
and development in allied industries, by 
shifts in governmental attitude and action, 
by foreign development? How is our indus- 
try affected by its own actions, or inaction, 
by its own organizations? If progress, on 
any given matter, is aided by preliminary 
examination, current evaluation, and reflect- 
ive judgment, then there is in our industry 
a useful place for a forum designed to yield 
enlightening discussion. 

“Though much of the material appearing 
here will be prepared by the staff of the 
American Dyestuff Reporter, a great deal of 
it wil arise from you, the reader. We must 
sincerely invite—urge—you to let us know 
your viewpoint on any question you are con- 
cerned with, or concerned about. Sometimes, 
we shall take the initiative and be in contact 
with you, to secure the benefit of your think- 
ing. On some subjects regarding which 
opinion may be strong both for and against 
the issues, it is our purpose to present both 
sides of the question. Together—reader 
and publisher—we can strive to bring into 
clearer focus some of the questions that con- 
tinually arise in our industry, including those 
to which an answer cannot be found in a 
technical paper. 

“The expression of your views is most 
cordially invited.” 





@ EXTREMELY FAST WETTING- 
OUT PROPERTIES 

@ FAST REWETTING ACTION 

@ LOW. WEAK FOAM 


@ NO BREAKDOWN IN BOILING 
ALKALINE SOLUTIONS 


@ HIGHLY CONCENTRATED — 
ECONOMICAL —Use only 1/10% 
to 1/4% OWS 


~ USEFUL APPLICA 
For rapid sinking act 
For wetting out gre 
With peroxide 
In caustic or e 
For absorbent fin 


Can Be Used To Boost The Action 
Of Your Present Formulation! 
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BLANCOPHOR optical brighteners bring you 
yet” as to results. The reliability 
ts and the wide range in 
fered allow you to meet 
ification of substan- 

e of fluorescence. 

select the Blanco- 

promising for 

e coupon and 

ompany for 

i literature. 


SOLUBILITY DAYLIGHT DYEING 
BLANCOPHOR [| cotton nylon IN WATER HUE TEMPERATURE LEVELING 
PRODUCT — wool (unless greenest hue — 1 


acetate rayon otherwise ; 
cellulosics acrylics indicated) pinkest hue = 5 


AW 
(powder) Good 


ania een 70-130°F Moderate Excellent 


FFG 
(powder) Good 


eg 
diguid ree wee —_ Very Good 
dina eR a Moderate Excellent 
Rn a ee a Moderate Excellent 
a Ce) eae | - 
*Acrylics require a dyeing temperature of 180-200°F. 


(powder) 
eo GENERAL DYESTUFF COMPANY 
o-4 te 435 Hudson Street, New York 14, N.Y. 
7 Gentlemen: 
gat Please send me somples of the Blancophor products checked 
and pertinent litercture. 


7 CL C) us- 1 ms- 
FROM RESEARCH TO REALITY C] aw J FG ss oe 


0 ce-32 LI Gs-33 Ons-71 CO ms-72 
GENERAL DYESTUFF COMPANY 


A DIVISION OF NAME 


GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 14, NEW YORK 


TITLE 


COMPANY. 
SALES OFFICES: Charlotte * Chattanooga * Chicago * Los Angeles * New York 
Philadelphia * Portiand, Ore. * Providence * San Francisco ADDRESS. 
IN CANADA: Chemical Developments of Canada Ltd., Montreal 


A ee 


Biancophor brighteners manufactured by General Aniline & Film Corporation are sold outside the United States, by distributors ali over the world, under the trademark “Tintofen.©” 
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For dye leveling... 
cotton mercerizing.... 
any surfactant application 


GIVE YOUR 
RRS Lass 
HULSE DT | 


in the wet processing 
of textiles 


The wide diversification in both mill products and their processing often 
presents problems to the textile manufacturer. One major problem of the 
mill is finding a surface active agent or balanced formulation with the best 
performance qualities for wetting, dye penetration or leveling and detergent 
properties. Formulations containing Atlantic Ultrawets can solve such 
problems. 


Atlantic Ultrawets are top-quality alkyl aryl sulfonates characterized 
by excellent solubility and exceptionally low unsulfonated oil content. 
Ultrawets provide superior cleaning and wetting properties. In concen- 
trations as low as 0.2% active, they will remove animal grease quickly 
and efficiently. In concentrations as low as 0.05% active, they can speed 
wetting and dye penetration. 


Atlantic Ultrawets in formulations work effectively in cotton and wool 
scouring, soaping off and dye leveling. They work’ well in both hard and 
soft water. Stubborn stains and streaking problems disappear. Scouring is 
possible at lower temperatures. The Ultrawets are produced in an ideal 
range of molecular weights tailored to meet specific industrial applications. 
They are available in liquid and solid forms, bulk or drum quantities. 


Atlantic’s sales engineers are graduate chemists or chemical engineers. 
They are ready to help textile chemical supply houses recommend the 
proper formulation for a customer’s particular need. Put their technical 
skills and know-how to work for you—without obligation—by writing 
Chemicals Division, The Atlantic Refining Company, 260 South Broad St., 
Philadelphia 1, Pennsylvania 
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| SS 2, THE HILTON-DAVIS CHEMICAL CO. DIV. 
| 


WALL 





A high boiling point fluid such as 
ethylene glycol is employed in the 
‘ e bath. It is rapidly brought up to 
New Hi h Tem erature ~ 300° F. by electric immersion 

. heaters and is quickly cooled to 

* handling temperature by a water 

*, cooling coil. The combination 

Launder-Ometer | rsc:-tesaitir 


plied calibrated in F° or C°. 


4 : Thestainless steel bath, or tank, 
for high temperature dyeing is fabricated with special high 
+ temperature soldered joints and 
up to 300 F. extra insulation is installed on all 
sides of the bath. 


20 new high pressure stainless 
steel containers, 3” x 6” high may 
be used simultaneously. The con- 
tainers are provided with fittings 
which permit injection ofadditives 
during test and release of any 
built up pressure before opening. 

Containers are held in place by 
a new fixture that allows quick 
removal of one to five containers 
at one time with a minimum delay. 

For standard Launder-Ometer 
tests up to 212° F. water is em- 
ployed in the bath with conven- 
tional specimen containers. 


Model LHD-HT Launder-Ometer with pre- 
heating loading table, standard supplies and 
accessories, but not including metal specimen 
containers —208 or 230 volts, 60 cycles A.C. 
Single or Three phase, 

Domestic packing F.O.B. our plant, Chicago 


$1,195.00 
M-2587X Stainless Steel High Pressure Con- 


_tainers for Model LHD-HT Launder-Ometer, 
3” dia. x 6” long, with cover and two gaskets. 


Each $11.55 
L-2432X Stainless Steel Containers, capacity 


one-pint, for temperatures not exceeding 
212° F., with cover and two gaskets. 


L-2587X— Each $13.00 
Stainless Steel High Pressure Containers Write for literature giving complete information 


Fade-Ometer® Lounder-Ometer® Random Tumble 


Weather-Ometer® $1350 up. $875 complete with Pilling Tester ——— 
$2755 up. Complete with supplies, accessories and supplies. $430 to $735 6405. 


PERSPIRATION TESTER—A.A.T.C.C. CROCKMETER=LABORATORY WRINGER 
ATLAS ELECTRIC DEVICES CO., 4114 N. Ravenswood Ave., Chicago 13, Illinois, U.S.A. 
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Thanks to AHCOVEL NW" 


the new unique reactant softener 


Finishes can now be produced which withstand 
laundering over and over again — and stay soft! 


Ahcovel NW, a new and vitally important contribution 
to wash and wear finishing, enables resin treated cel- 
lulosics to be laundered again and again, while main- 
taining their softness and suppleness. 


Fabric tear strengths are increased — and remain high! 
Wrinkle recovery values are improved — and they last! 


Ahcovel NW is readily miscible with cold water. It may 
be used with a wide range of resin precondensates and 
catalysts, thus providing adaptability to numerous ther- 
mosetting resin bath formulations. 


Write for details — today. 


*Ahcovel — a registered trademark 


ARNOLD, HOFFMAN & CO., INCORPORATED 
55 Canal Street, Providence, Rhode Island + Est. 1815 

A Subsidiary of Imperial Chemical Industries Limited, England 
West Coast Representative: Chemical Manutacturing 
Company, Incorporated of California 


280-1 
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prevent them with 


Among the many ways in which Calgon can lend a hand 
in textile processing, the prevention of costly stains 
pays off in immediate results. Calgon helps prevent and 
clean up stains in these three ways: 


1. Calgon softens water — prevents lime soaps from 
forming. Calgon also supplements the detergent action 
of soaps and synthetic detergents, makes removal of 
existing stains easier and more effective. 


2. Calgon in the dyebath prevents precipitation, and 
resulting stains. It reduces scum, has a dispersive and 
solubilizing action on dyestuffs, acts as a leveling and 
penetrating agent. 


*Fully licensed for this use under U.S. Patents 2,337,856 and 2,304,850. 


16 


ALGON 


3. Threshold Treatment with Calgon* eliminates 
troubles from both dissolved iron and iron picked up 
from pipes. Economical because of the small amounts 
used, Calgon treatment is the most efficient way of 
preventing the contamination of process water with 
corrosion products. 


These and many other uses make Calgon one of the 
textile industry’s most helpful chemicals. Write for 
your copy of the recently revised booklet, “Calgon 
Data for the Textile Chemist.” 


CALGON comeany 


DIVISION OF HAGAN CHEMICALS & CONTROLS, INC. 
HAGAN BUILDING, PITTSBURGH SO, PA. 


In Canada: Hagan Corporation (Canada) Limited, Toronto 
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SUNTONE textile pigment printing colors 


Go, TEXTILE COLOR DEPARTMENT 
a} ANSBACHER-SIEGLE CORPORATION 
0 eee 
Sun Chemical Corporation 


WOOD RIVER JUNCTION, R. I. ° STATEN ISLAND 5, NEW YORK ‘ ROCK HILL, S. C. 
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«FLEXIBLE HOSE 
SLURRY LINE 


SALT 
RECEIVING 
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——)> RETURN BRINE LINE ___y 
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New hydraulic salt-handling system 
pays for itself in one year 


A food-specialties manufacturer used 
to buy evaporated salt in bags. They 
used a batch mixing process to com- 
bine the salt with other ingredients 
to produce a patented product. Lug- 
ging the salt from boxcar to the 
plant, storing it, then dumping into 
mixing vats was time-consuming, ex- 
pensive and took up valuable ware- 
house space. 

In an effort to speed up and econo- 
mize on the operation, this manufac- 
turer called in an International Salt 
Company Technical Service Repre- 
sentative. He recommended simplify- 
ing the mixing process by installing a 
Storage Brinomat* Dissolver outside 
the plant. The Dissolver automati- 
cally supplies sparkling, pure brine to 
the process continuously. 

He also recommended buying less 
expensive bulk salt by the carload 
and delivering it to the Dissolver by 
a hydraulic handling system. In this 
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system, designed by International’s 
Technical Service Department (see 
diagram above), a power scoop pushes 
salt from the cars into a receiving 
hopper feeding an eductor system. 
There the salt is mixed with brine 
from the Dissolver and educted as a 
slurry of saturated brine and undis- 
solved salt to the Dissolver. 
Efficiency and economy have been 
remarkable. After one year of opera- 
tion the plant manager informed 
International that the entire system 
had already paid for itself! 
Hydraulic handling systems can 


BOSTON 


BUFFALO CHICAGO DETROIT 
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CHARLOTTE CINCINNATI NEWARK 


be designed to unload, move and 
store any amount and type of salt — 
rock or evaporated. 

With over fifty years’ experience, 
International is uniquely equipped 
to offer assistance on all phases of 
salt or brine usage. Even if you’re 
satisfied with your present operation, 
perhaps it could be improved. Why 
not review your operation with an 
International Technical Service Rep- 
resentative? Salt is his business. Write 
International Salt Company, Clarks 
Summit, Pa., or call our nearest 
district office. 


*Registered T.M. International Salt Company 


NEW YORK PITTSBURGH 


NEW ORLEANS PHILADELPHIA ST. LOUIS 
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Direct 
Selling Agents 


STABLE SALTS 


in the (STORED IN TEMPERATURE CONTROLLED VAULTS 


South Oh 


PHARMANTHRENES 
(VAT DYES) 


PYRAZOLINES 
(FAST DIRECT DYES) 


: Al i ~ — 
DIPYRAZOS ice. a 


(DEVELOPED DYES) 
PHARMA CHEMICAL 


COLORS FOR WOOL OLE he ied eee ee 


Tae 


a 
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One of a series 


“DOES 


LEATHER 
REALLY 


eS ee: 


uous assistant when she saw the wool man 
testing the adhesion of a new shrinkproofing 
acrylic by coating it on kid skin. Being a prac- 
tical joker, he had her give the piece five 140° 
washes. But the joke was on him: the stuff 
actually turned out to be a good finish for side 
leather. 


Now, we don’t make resins at Wallerstein, but 
we do make enzymes, some of which are used 
in leather as well as textiles. For example, 
Biobate® bating compounds are used in many 
tanneries in the country to prepare hides and 
skins of many descriptions for tanning. We 
bring this up not just to show you that 
Wallerstein has as good a name in leather as 
in textiles (though, of course, we are happy 
about it) but to emphasize this point: steady 
searching for improved enzymatic bates has 
helped fill our shelves with enzymes of many 
kinds. We have amylases, proteases, cellu- 
lases, pectinases, alginases—ases of all sorts. 
Some are commercial, some are in develop- 
ment, and still others are strictly experi- 
mental. Purity goes from AR on down. 


Some of these enzymes could be of use to you 
in various areas of textile research and pro- 
duction. Perhaps even in shrinkproofing wool! 
But you will never know if you never try. So 
why not write us a little about your require- 
ments? We can’t guarantee that you can get 
just the enzyme you need, but we might be 
able to send you some helpful preparations 
nevertheless. 


(And remember, please, our stock in trade is 
Rapidase® and Serizyme® for desizing.) 


WALLERSTEIN COMPANY 
Division of Baxter Laboratories, Inc. 


Staten Island 3, N. Y. 


For an interesting cellulase from A. niger, ask 
about Cellase™. Write Dept. A-6. 
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For the right textile lubricant—or processing chemical 
... choose from over 100 CARBIDE products! 


W hether you need Ucon textile lubricants . . . anti- 
foaming agents for scouring and mercerizing... 
water-insoluble solvents to achieve deeper and fuller 
shades in dyeing...monomers for fiber synthesis... 
ethanolamines and TERGITOL nonionic surfactants 
for detergents ...as well as a variety of chemicals 
for finishing agents and lubricants... you'll find 
them at Carsipe. From more than one hundred 
CARBIDE chemicals, you can select the products that 
best meet your textile processing needs. 

Where production problems are particularly vex- 
ing, a CarBipe Technical Representative is always 
available to help you in the proper use of these 
chemicals. For behind his own training and practi- 


cal experience are many specialists in research, pro- 


Tergitol, Ucon, and Union Corbide are registered trade-marks. 


as | a .< 


duction, shipping, sales, new product development, 
and technical service. 

CARBIDE chemicals are available in 55-gallon 
drums in carload or LCL lots, in tank cars, tank 
wagons, compartment tank cars, and compartment 
tank wagons. And, when you buy from CARBIDE, 
you're assured of quick delivery from warehouses, 
plants, and bulk stations located across the country. 
Talk to your CARBIDE Technical Representative 
about these services. Or, write Department HT, 
Union Carbide Chemicals Company, Division of 
Union Carbide Corporation, 270 Park Avenue, New 


York 17, N. Y, 


UNION CARBIDE 
CHEMICALS COMPANY 


UNION 
CARBIDE 
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ROCK HILL GOLOR 


gets set for good with 
Mutual Sodium Bichromate 


This young lady is outstanding in her color- 
fast cotton dress printed and dyed by Rock 
Hill Printing & Finishing Co., a division of 
M. Lowenstein & Sons, Inc. The color is set 
to stay, becaus. Rock Hill uses Mutual® 
Sodium Bichromate as the oxidizing agent 
in their sulfur and vat dyeing of cotton. 


You, too, may be able to take advantage of 
the excellent handling characteristics of this 
economical but high quality product. 
Mutual Sodium Bichromate is available in 
both granular and solution form and in a 
variety of packages to insure the most effi- 
cient and economical application to your 
processing needs. Solvay technical service 
men can help you choose wisely—and aid 
in applying the product to your process. 
For a complete description of Mutual Sodi- 
um Bichromate and the full line of Mutual 
Chromium Chemicals, write for your free 
copy of Solvay’s new 80-page technical bul- 
Jetin, “Chromium Chemicals.” It contains 
detailed information on uses and properties 
with comprehensive technical data. 


SOLVAY® CHEMICALS FOR TEXTILES 
Caustic Soda * Chlorine + Hydrogen 
Peroxide * Sodium Nitrite * Mutual® 
Chromium Chemicals + Potassium 


Carbonate * Soda Ash 


flied 


SOLVAY PROCESS DIVISION yo 
61 Broadway, New York 6, N. Y. 
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DEVOTED EXCLUSIVELY TO TEXTILE WET PROCESSING 


Specially Contributed 


EVALUATION OF VARIABLES IN THE 
PRESSURE-KIER BLEACHING OF COTTON 
J J GAIDO and H D TERHUNE 


Electrochemicals Dept 
E | du Pont de Nemours & Co, Inc 
Wilmington 98, Delaware 


Field trials have shown that it is practical to reduce the time required for the kier 
bleaching of cotton with hydrogen peroxide by using steam pressure to obtain faster, 
higher-temperature bleaching. A statistically designed set of 35 laboratory experiments 
was used to define the optimum operating conditions for a single-stage pressure-kier 
bleaching process. Computer analysis of the laboratory data showed that these higher 
temperatures (220°-250°F) accelerated bleaching with no adverse effect on fabric 
whiteness or fluidity. These properties were found to be dependent on bleaching 
time, alkalinity, and peroxide concentration. Absorbency was satisfactory in all samples 
bleached to an acceptable whiteness. Statistically devised graphs show that direct 
relationship between operating variables of the process and bleaching results. These 
graphs illustrate the direction of alteration of the variables, relative to each other, 
used (or required) to achieve a specific fabric property. This provides an effective 
tool when planning a mill operation. Dyeability tests showed that fabrics pressure- 
bleached to a high whiteness with good absorbency could be dyed satisfactorily. 
Increasing the alkalinity of the bleach was found to increase the depth of color obtained 


after dyeing. 


INTRODUCTION 


HE bulk of the woven and knitted cotton fabric 

produced in the United States is bleached by con- 
tinuous processing methods. Many mills, however, pre- 
fer batch bleaching methods for handling light-weight, 
low-count fabrics which must be handled in slack 
form to avoid distortion. Certain tight-woven, heavy- 
weight fabrics made with high-twist yarns which are 
susceptible to damage from abrasion are also generally 
batch bleached. For large-volume production, these 
fabrics are usually bleached in kiers. 

The principal disadvantage of kier bleaching is the 
low productive efficiency as compared with contin- 
uous bleaching processes. A complete kier-bleaching 
cycle, including loading and unloading time in addition 
to bleaching time, is frequently fifteen hours or longer; 
consequently, most mills operate on a one batch/day 
kier basis, thereby losing 35% or more of the production 
capacity of their equipment. Preliminary field trials 
confirm that it is practical to reduce the time required 
for the kier bleaching cycle to less than 12 hours by 
using steam pressure to obtain faster, higher-temper- 
ature bleaching. Kier production was increased by 
100% on the basis of two kier loads/day. Bleaching re- 
sults were equal in every respect to the results pro- 
duced by the longer operating cycle. 

The pressure bleaching process is readily and safely 
adaptable for many mills because most kiers are de- 
signed for pressure operation. To assist in this adapta- 
tion, the program described below was undertaken to 
investigate the effects of variables in pressure kier 
bleaching and to define optimum operating conditions. 
To study simultaneously the effects on bleaching of 
four process variables—time, temperature, and NaOH 
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and H:O: concentrations—a statistically designed set 
of experiments was carried out. The purpose of this 
report is to describe the statistical method used to 
evaluate this process and the results obtained. 


EXPERIMENTAL DETAILS 


The statistical program used in this study was a four- 
factor, two-level factorial design with center and axial 
points. Based on previous laboratory and field exper- 
ience, the following limits were established for the 
bleaching trials in this study: 

Temperature 220° to 250°F 
Time 10 to 180 minutes 
Albone hydrogen 2.0% to 4.0% 
peroxide concentration (based on 
(as 35% HO+) weight of fabric) 
NaOH concentration 0.0% to 0.8% 
(based on 

weight of fabric) 

Thirty-five combinations of the variables, within the 
above limits, were used in laboratory pressure-kier 
bleaching trials. These combinations of variables were 
designed to provide comprehensive data for computer 
analysis. 

Bleaching trials were run in a one-pound-package 
dye machine modified to simulate a pressure kier. The 
central liquir distribution pipe of the package-dyeing 
unit was covered with a sleeve for two thirds of its 
height to bring the liquor to the top of the fabric pile. 
A deflector was used to spray the liquor over the fab- 
ric. A stainless-steel screen was placed on the bottom 
of the unit to support the fabric pile and provide good 
drainage. Heat was supplied by introducing steam 
into the jacket of the machine; it was controlled by a 
temperature regulator. 
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Because the results of the laboratory bleaching trials 
were to be analyzed statistically, all variables other 
than those under study had to be closely controlled. 
Size of the fabric samples, liquor-to-goods ratio, and 
warm-up time were kept constant. 

The cotton fabric used in these experimental trials 
was 80 x 80 count, 3.7 yd/lb grey goods. An enzyme 
desize was the only pretreatment given the fabric. 
Fabric samples weighing 500 grams were cut into 
nine-inch strips, wet-out with distilled water, and hand 
piled into the kier in rope form. The cloth pile was 
compressed to the same depth in the kier for each trial. 
Preliminary tests showed that this loading procedure 
resulted in even bleaching throughout the fabric sample. 

A liquor-to-goods ratio of 5:1 was used in these runs. 
The bleach liquors were prepared with distilled water. 
In addition to the quantities of H-O: and NaOH estab- 
lished for each trial, the liquors contained 2.5% sodium 
silicate and 0.2% Versenex 80, based on the fabric 
weight. 

The bleach liquors were circulated through the fab- 
ric pile in the kier for 10 minutes at room temperature. 
The kier was then closed and steam introduced into the 
jacket. A half-hour warm-up period was used in each 
of the bleaching trials. During this period, pressure 
resulting from air expansion was periodically relieved 
through a release valve. At 212°F, the kier was sealed. 
The temperature regulator permitted the temperature 
to rise to the designated bleach-trial temperature and 
then held this condition for the specified duration of 
the bleach. At the completion of the bleaching opera- 
tion, the kier was gradually cooled and opened at 
130°F. The bleached fabric was removed, rinsed sev- 
éral times, and dried. 

The results of the laboratory pressure-kier bleach- 
ing trials were determined by measuring the following 
fabric properties: 


1) Whiteness—These values were obtained by meas- 
uring the blue reflectance of the cloth 
with a Hunter reflectometer. 

2) Fluidity—-AATCC tentative test method 82-1954, 
AATCC Tech Manual 36, p 120 (1960), 
was used. 

3) Absorbency—The standard AATCC drop test was 

used to measure this fabric property. 


Dyeability tests on the pressure-bleached fabric 
samples were conducted by padding with 30 g/l CI Vat 
Blue 6 (CI 69825), drying, and developing in a steamer. 
Dyeability was evaluated by a visual comparison of the 
strength or depth of color of the dyed fabrics. 

The enzyme-extractables and “fats, oils, and waxes” 
contents of the bleached fabric samples were deter- 
mined by standard analytical procedures. The electro- 
lyte content was obtained by heating weighed fabric 
samples in distilled water for two hours at 180°F. The 
conductivity of this solution was then measured by a 
Barnstead purity meter and recorded as % NaCl. 


DISCUSSION 


Table I lists the 35 laboratory pressure bleaching 
trials and their results. Examination of the whiteness, 
absorbency and fluidity values which were obtained 
indicates that results were satisfactory over a wide 
range of bleaching conditions. Whiteness of 87% to 
88% was obtained without fabric degradation, none of 
the fluidities being higher than 2.6 rhes. In every case 
where a high level of whiteness was obtained, the ab- 
sorbency was two seconds or less. These results show 
that control of this process in mill operation should not 
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TABLE | 
Pressure-kier bleaching trials and 
resulting fabric properties 


Temp Time HO NaO0H* Whiteness Absorbency Fluidity 
(°F) (min) (%) (%) (%) (sec) (rhes) 
247 20 0.5 88.2 1.2 8 
247 40 0.2 88.3 

247 40 0.4 88.0 
247 20 0.1 84.0 
238 30 0.5 88.4 
238 15 0.2 84.6 
15 0.4 85.2 
30 0.1 84.3 
0.5 89.4 
0.2 86.9 
0.4 87.7 
0.1 87.0 
0.5 87.9 
0.2 87.9 
0.4 

0.1 

0.3 

0.3 

0.3 

0.3 

0.4 

0.2 

0.6 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

0.8 

0.5 

0.5 

0.5 
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* Bleach liquors contained 2.5% sodium silicate and 0.2% Versenex 80 in 


addition to the concentrations of HzO: (as 35% HzO2) and NaOH desig- 
nated above. 


Concentrations are based on fabric weight. 


be difficult. Mote removal was observed to be excellent 
in each trial. 

In the statistical evaluation, a digital computer was 
used to fit a surface to the laboratory data. The follow- 
ing quadratic equation was applied: 

Y = B: + BX. + BX: +BiX. + BsXs +BeX:’ 
BX + BsX/ +BX:;* + BwoX:Xs +BuXeX. + 
BuwX2Xs + BisXaXs oa BuXsXs + BuXaXs 

Y = Fabric property (ie, whiteness, fluidity, 
absorbency) 
Temperature 
Time 
H:O: concentration 
NaOH concentration 
: Second order effect of variable n 
XmX.» = interaction of variables m + n 

Using a multiple regression program, the laboratory 
data were processed through the computer and the val- 
ues of the coefficient, Bs, in this equation calculated. 
Sustituting these mathematically determined values for 
B into this equation along with a selected set of bleach- 
ing time, temperature, H-O:, and NaOH conditions, the 
properties of the pressure-bleached cotton can be pre- 
dicted. Conversely, this equation can be used to de- 
termine the sets of operating conditions necessary to 
obtain desired pressure-bleached fabric properties. 

Computer analysis of the pressure-bleaching data 
also supplied information concerning the relative con- 
tribution of each of the variables to each of the fabric 
properties measured. The statistical measurement used 
to express this relationship is called the F-ratio. For 
each of the process variables, as they appear in the 
prediction equation, an F-ratio was computed relative 
to each of the fabric properties. Statistical theory shows 
that where the computed F-ratio is less than 4.3 it is 
probable that this process variable exerts only a random 
effect on the bleached fabric property. If the F-ratio is 
greater than 4.3, this bleaching variable probably con- 
tributes to the resulting fabric property. 
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TABLE Il 
Relative contributions of pressure-bleaching 


process variables to fabric whiteness 
Variables Having a Major Effect 


NaOH concentration 

NaOH concentration, second order effect 
Time 

Time, second order effect 

Interaction of temperature and time 
Interaction of time and NaOH concentration 
H2O: concentration 


ariables Having Little or No Direct Effect 

Interaction of time and HzO: concentration 
Temperature, second order effect 

Interaction of temperature and NaOH concentration 
Interaction of temperature and H2O: concentration 
Temperature 

Interaction of HxOz and NaOH concentrations 

H2O: concentrations, second order effect 


TABLE Il 
Relative contributions of pressure-bleaching 


process variables to fabric fluidity 
Variables Having a Major Effect F-Ratio 
NaOH concentration 46.8 
Interaction of time and NaOH concentration 15.0 
Interaction of temperature and time 12.9 
Time 10.3 
Time, second order effect 6.2 
HO: concentration 5.6 


Variables Having Little or No Direct Effect *-Ratio 
Temperature, second order effect 4.3 
Temperature 3.5 
Interaction of time and HzO: concentration 
Interaction of temperature and NaOH concentration 
H2O:2 concentration, second order effect 
Interaction of temperature and HO: concentration 
Interaction of temperature and time 
Interaction of HzO: and NaOH concentrations 


Table II lists the F-ratios for the process variables in 
the prediction equation corresponding to the whiteness 
of the bleached fabric. Although the higher tempera- 
ture of pressure bleaching accelerates the bleaching re- 
action, these data indicate that ultimate fabric white- 
ness is independent of operating temperature. Table 
III contains the F-ratios for the variables relative to 
the fluidities. These data show that bleaching temper- 
ature also has little or no effect on fluidity. T herefore, 
the increased temperature of pressure bleaching should 
not have an adverse effect on the whiteness or fluidity 
of the fabric. However, the F-ratios do show that the 
whiteness and fluidity of pressure-kier bleached cotton 
are dependent upon time, H:O: concentration, and NaOH 
concentration. 

With the exception of one sample which was ob- 
viously underbleached, all fabrics had good absorb- 
ency, the majority in the range of two seconds or less. 
However, no statistical relationship could be derived 
for absorbency. This was probably due to the failure 
of the varying bleaching conditions to produce con- 
sistent changes in absorbency. 

Three types of graphical representations of these sta- 
tistical data have been prepared. The first series of 
graphs was obtained by using the computer to solve 
the quadratic equation for specified values of the var- 
iables with the results being plotted directly by the 
computer. Five levels were selected for each variable, 
which resulted in 25 individual graphs each for white- 
ness and fluidity. Each graph showed the effect of 
varying NaOH and H:O: concentrations at specific time 
and temperature levels. Figures 1 and 2 are examples 
from this series of graphs. The chemical concentrations 
shown are based on the weight of the fabric (owf). 

Data from these graphs were then used to obtain a 
similar set in which the effect of time and temperature 
is shown at specified H:O: and NaOH concentrations. 
Figures 3 and 4 are illustrative of this series. 

The data shown in these types of graphs can be 
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87% Whiteness 


% NaOH, o.wf 


66% Whiteness 


2.5 3.0 3.5 


% H20o, 0.w.f. (as 35% Hv ) 


Figure 1 
Effect of NaOH and H.O., concentrations on whiteness— 
25 min, 245°F 


2.5 3.0 3.5 


% He02, 0.w.f. (as 35% H20e) 


Figure 2 
Effect of NaOH and H.O. concentrations on fluidity— 
25 min, 245°F 


combined in three-dimensional graphs which show the 
effect of three variables simultaneously. Figure 5 
shows the surface which represents the conditions of 
time, temperature, and NaOH concentration necessary 
to obtain 88% whiteness using 3.0% of 35% H.O:. 
These graphs can be used advantageously as a basic 
tool when planning a mill pressure-kier bleaching 
operation. They illustrate the effect of each of the 
process variables on the bleaching results, and show 
the direction of alteration of the variables, relative 
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Minutes 


TIME, 


88% Whiteness 


87 % Whiteness 


238 244 


TEMPERATURE, °F. 
Figure 3 
Bleaching time and temperature effect on whiteness— 
3.0% H.O. (as 35% H.O.), 0.5% NaOH 


TIME, Minutes. 





232 238 244 


TEMPERATURE, °F. 


Figure 4 
Bleaching time and temperature: effect on fluidity— 
3.0% H.O. (as 35% H.O.), 0.5% NaOH 


to each other, to achieve a specific fabric property. 
This knowledge will then facilitate and provide a basis 
for estimating the process conditions for optimum re- 
sults in any specific mill application. 

Dyeability tests on the pressure-bleached cotton fab- 
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Figure 5 
Conditions necessary to obtain 88% whiteness using 
a 3.0% concentration of 35% H.O 


ric showed that, in general, high alkalinity in the bleach 
and high fabric whiteness resulted in deeper color 
after dyeing. Strength or depth of color is a property 
chiefly influenced by the quantity of dye picked up by 
the fabric and by the degree of dye migration. Good 
absorbency is required to achieve satisfactory dye pick- 
up. As shown in Table I, all the bleached fabric samples 
had good absorbency except one underbleached sample. 
A conclusive evaluation of the effect of this fabric pro- 
perty on dyeability was not achieved by these tests. 
A representative number of fabric samples dyed in this 
study were found to have an electrolyte content of 
0.03% (as % NaCl). This concentration is lower than 
that normally encountered in mill bleached fabric. The 
enzyme extractables and “fats, oils, and waxes” con- 
tents of these eight samples were found to be below 
0.2% in all cases. Therefore, no definite correlation 
between these properties and dyeability of the fabric 
could be derived. 

Although comparison of the smoothness of these dye- 
ings was difficult, those with the deeper shade appeared 
to be generally smoother. A few scouting trials showed 
that smoothness could be improved where necessary 
by addition of electrolyte to the dyebath. 


CONCLUSIONS 

Single-stage pressure-kier bleaching of cotton with 
hydrogen peroxide is a safe, commercially attractive 
process capable of producing high-quality bleached 
cotton fabric in a greatly reduced process time. When 
fabric to be dyed is bleached by this process, a high 
alkalinity bleach formula should be used for sufficient 
time to obtain high whiteness. 


SUMMARY 


A statistically designed set of experiments has been 
used to define optimum operating conditions for the 
single-stage pressure kier bleaching of cotton with 
hydrogen peroxide. The results of thirty-five labora- 
tory bleaching trials showed that satisfactory bleaching 
was obtained over a wide range of operating conditions. 
A digital computer was used to evaluate the laboratory 
data statistically and to provide practical conclusions 
as to the relationship between process variables and 
bleaching results. The higher temperatures (200-250°F) 
used in this process accelerated bleaching with no ad- 
verse effect on fabric whiteness or fluidity. These pro- 


(concluded on page 32) 
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PREPARATION AND PROPERTIES OF FIBROUS 
PARTIAL ISOBUTYRATES OF CELLULOSE 
HUBERT H ST MARD, CARL HAMALAINEN, and ALBERT S COOPER JR 


Southern Regional Research Laboratory’ 
New Orleans, Louisiana 


Cotton cellulose in the form of yarn and fabric has been partially esterified with 
isobutyric anhydride with retention of the fibrous structure and the excellent textile 
characteristics of cotton. The ‘process involves activating the cotton, removal of the 
activating agent, and heating with the anhydride in a diluent containing potassium 
isobutyrate as the catalyst. The products have excellent strength retention, have rot and 
heat resistance essentially equal to that of partially acetylated (PA) cotton, and show no 
appreciable loss in tear and abrasion resistance. However, they have poor resistance 
to cutdoor weathering, which seems to be common to most fibrous esterified cottons. 


INTRODUCTION 

ONSIDERABLE work has been done at this Lab- 

oratory on the esterification of fibrous cotton cell- 
ulose with particular emphasis on acetylation. Both 
partially acetylated (1, 2) and fully acetylated (3) 
fibrous celluloses have been prepared and their physi- 
cal and chemical properties have been extensively 
evaluated. 

The preparation of cellulose isobutyrates has been 
reported in the literature. However, their preparation 
involved the use of regenerated cellulose (4) and cotton 
linters or wood pulp (5, 6) as the starting materials. 
In the latter case the products went through a solu- 
tion stage before being formed. No literature reference 
was found giving chemical and physical properties of 
isobutyrylated cotton cellulose in which the fibrous 
form of the cotton was retained. However, preliminary 
evaluation, at this Laboratory, of experimental iso- 
butyrylated cotton fabrics prepared by Malm and his 
coworkers (8) indicated that such a product had certain 
advantages over partially acetylated cotton in some 
physical properties. 

This paper describes the preparation of cotton cellu- 
lose isobutyrates with retention of the fibrous structure 
of the yarns and fabrics, used as the experimental ma- 
terial, and the evaluation of these products as useful 
textile materials. Comparisons were made with fibrous 
cotton cellulose acetate, propionate, and mixed acetate- 
isobutyrate esters similarly prepared. 


EXPERIMENTAL 


Fibrous acetylation of cotton cellulose is readily ac- 
complished with acetic anhydride using acid catalysts 
at low reaction temperatures (1, 2). Preliminary ex- 
periments under similar acid-catalyzed systems with 
isobutyric anhydride yielded products of low degrees 
of substitution or highly degraded products of higher 
degrees of substitution. Attention was thus turned to 
base-catalyzed systems. 

Cellulose in the form of scoured 12/3 cotton yarn was 
the primary experimental material. A few samples 
were made from three scoured fabrics—four-ounce 
lawn, 64 x 60 and 80 x 80 print cloths—under some of 
the conditions considered optimum for the yarns. A 
sample of 80 x 80 print cloth was evaluated for some 
of the fabric properties. A more extensive evaluation 
was made on 64 x 60 print cloth prepared on large- 
scale laboratory acetylating equipment. 

The yarn was wound into small skeins of approxi- 


~ 1One of the laboratories of the Southern Utilization Research and 
Development Division, Agricultural Research Service, US De- 
partment of Agriculture. 
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mately five grams in weight. The samples, after the 
indicated pretreatments, were reacted in 200-ml round 
bottom flasks equipped with reflux condenser and 
heated for the various periods of time. Upon comple- 
tion of the reaction the samples were removed, washed 
in several changes in methanol, washed thoroughly in 
running tap water, then hung up to air dry. 

The sample size provided sufficient material for yarn- 
breaking-strength determination, chemical analysis for 
total acyl content by the Eberstadt method as modified 
by Genug and Mallatt (7), and for a quick dye test 
using the mixed acetate yellow and direct cotton blue 
dyebath (2) to indicate uniformity of the reaction and 
some measure of the degree of reaction. It was found 
that nearly all of the samples dyed a uniform bright 
yellow or orange. A very few of the samples dyed a 
dark green or light yellow color, these having a lower 
degree of substitution in the range of 9 to 14% iso- 
butyryl content. Only one sample reported in this 


paper dyed a dark blue, having an isobutyryl content 
of only 5.6%. 


EFFECT OF ACTIVATION Esterification of 
cellulose with acids higher than acetic is reportedly 
very sluggish. To increase the reactivity, measures to 
swell or “activate” the cellulose must first be taken 
before any appreciable esterification can be expected. 
In Table I, the effect of various activating agents on 
the degree of isobutyrylation of skeins of 12/3 yarn is 
shown. The samples were activated by immersion for 
the indicated length of time in either boiling water, 
anhydrous ethylamine, isopropylamine, liquid ammonia, 
23% aqueous sodium hydroxide followed by water 
washing, or pyridine. After the activation step, the 
samples were given three exchanges in pyridine to re- 
move the activating agent and then reacted slack in an 
equivolume mixture of isobutyric anhydride and pyri- 
dine containing 2% potassium isobutyrate as catalyst, 
refluxed for two hours, then washed and air dried. 


TABLE | 
Effect of activation on isobutyrylation of 
12/3 cotton yarn 


Activation I sobutyryl Breaking-strength 
Activating agent time content retention 
(presoak) (min) (%) (%) 
Boiling water 30 12.2 104 
Anhyd ethylamine 60 44.6 135 
Isopropylamine 60 18.3 110 
Liquid ammonia 60 50.2 106 
23% NaOH (water wash) 15 40.4 116 
Pyridine 120 10.9 105 
Cortditions: After activation, the five-gram yarn samples were given three 
exchanges in pyridine, reacted two hours under reflux in a solution contain- 
ing 50 ml of pyridine, 50 ml of isobutyric anhydride, and two grams of 
potassium isobutyrate, then washed in methanol and then water. 
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ACTIVATING AGENT 
O ETHYLAMINE 
@ LIQUID AMMONIA 
© 23% NeOH 


ISOBUTYRYL,% 


REACTION TIME, HOURS 
Figure 1 
Effect of activation in isobutyrylation of 12/3 cotton yarn 


BREAKING STRENGTH RETENTION, */ 


2 
REACTION TIME, HOURS 
Figure 2 
Breaking-strength retention of isobutyrylated 
12/3 cotton yarn variously activated 


The results shown in Table I indicate that water, iso- 
propylamine, and pyridine are the least effective acti- 
vating agents. The agents giving the greatest degree of 
activation are ethylamine, liquid ammonia, and 23% 
sodium hydroxide. 

Figure 1 further illustrates graphically the effect of 
these latter three agents on the degree of isobutyryl- 
ation, which is plotted against the time of reaction. The 
greatest rise in isobutyryl content occurs during the 
first hour of reaction. Isobutyryl contents up to 52% 
were obtained after four hours of reaction. The highest 
value obtained (not shown) was 54.1% isobutyryl on a 
sample activated with anhydrous ethylamine and re- 
acted 6.5 hours. This corresponds to a degree of substi- 
tution (DS) of 2.65. Theory for DS of 3 is 57.3% iso- 
butyryl 

The combined effect of activation and isobutyrylation 
on the breaking-strength retentions in these samples is 
shown in Figure 2. After one hour of reaction, samples 
activated in ethylamine, liquid ammonia, and 23% 
NaOH had breaking strength retentions of 161%, 140%, 
and 125%, respectively. These values are based on the 
breaking strength of untreated scoured control yarn 
taken as 100%. 

With an increase in the time of reaction beyond one 
hour, the breaking strengths decreased only slightly 
when ethylamine or 23% NaOH was used as the acti- 
vating agent. Under the same conditions the samples 
activated in liquid ammonia show a somewhat more 
rapid decrease in breaking strength. 


EFFECT OF TIME AND TEMPERATURE———— 
The effect of reacting for various periods of time at 
different temperatures on the isobutyryl content of 12/3 
activated yarns is shown in Figure 3. The refluxing 
bath temperature was obtained from a thermometer 
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TEMPERATURE, °C 
Figure 3 
Effect of temperature on isobutyrylation of NaOH-activated 
12/3 cotton yarn 


TABLE II 
Effect of catalyst concentration on isobutyrylation of 
12/3 cotton yarn 


Catalyst Isobutyryl Breaking-strength 
concentration content retention 

7 ) oO 

70 
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ou 
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Conditions: Samples consisted of five-gram skeins of 12/3 cotton yarn ac 
tivated in 23% NaOH, water washed, solvent exchanged with pyridine, 
reacted in solution containing 50 ml of pyridine, 50 ml of is »butyric anhy- 
dride, and the indicated amount of potassium isobutyrate, refluxed for one 
hour, washed in methanol and then water. 


lowered into the boiling liquid in which the yarn 
sample was reacting. The reported temperatures of 
65, 80, and 100°C were obtained from the temperatures 
of water baths into which the reaction flasks were im- 
mersed. 

Temperatures under that of reflux (127°C) are in- 
effective for a high degree of substitution. A four-hour 
reaction at 100°C resulted in a product with only 25.2% 
isobutyryl content compared with 33.3% isobutyryl after 
one hour reaction under refluxing conditions. The 
breaking-strength retentions of all the samples reacted 
at temperatures lower than that of reflux were ex- 
cellent, being in the range of 117 to 130% of that of 
the untreated control yarn, indicating no appreciable 
degradative effects due to the reaction. If isobutyryl 
content up to 25% is all that is required for a practical 
application, then reacting at 100°C is adequate. For 
higher isobutyryl substitutions, refluxing conditions are 
indicated. 


EFFECT OF CATALYST The effect of varying 
the amount of potassium isobutyrate catalyst on the 
degree of reaction is shown in Table II. An appreciable 
degree of isobutyrylation is obtained with no potassium 
salt present, indicating the catalytic effect of pyridine 
alone. Increasing the salt content up to 4% more than 
doubled the amount of substitution. The potassium iso- 
butyrate concentration had no appreciable effect on the 
breaking-strength retention of the yarn samples. 


EFFECT OF SOLVENT EXCHANGE AND DIL- 
UENTS———After pretreatment with 23% NaOH it is 
necessary to wash out the caustic and then to remove 
the water by solvent interchange in order to leave the 
cotton cellulose in a highly swollen condition, render- 
ing it accessible to reaction with isobutyric anhydride. 
Several solvents were tried in the exchanging of the 
water from the activated yarns with the results shown 
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TABLE Ill 
Effect of solvent exchange on isobutyrylation of 
12/3 cotton yarn 


Temperature Tsobutyryl Breaking-strength 
Solvent and of reaction content retention 

no. of exchanges (°C) (%) (%) 
Pyridine, 3X 127 33.3 125 
Methanol, 2X; Pyridine 3X 123 33.0 126 
Acetone, 3X; Pyridine 1X 123 29.4 121 
Acetone, 3X 104 14.9 120 
P-Dioxane, 3X 122 23.3 119 
Dimethylformamide, 3X 130 30.9 119 

(DMF) 


Conditions: Samples consisted of five-gram skeins of 12/3 cotton yarn ac- 
tivated in 23% NaOH, water washed, solvent exchanged as indicated above, 
reacted in solution containing 50 ml of pyridine, 50 ml of isobuty ric anhy- 


dride, and two grams of potassium isobutyrate, refluxed one hour, washed 
in methanol and then water. 


TABLE IV 
Effect of solvent exchange and diluent 
on isobutyrylation of 12/3 cotton yarn 


Breaking- 
Temp of Isobutyryl strength 
Solvent and reaction content retention 
no. of exchanges Diluents (°C) (%) (%) 


Pyridine, 3X Pyridine 127 3. 125 
Pyridine, 3X Isobutyric acid . . 115 
Pyridine, 3X 60% Pyridine, 

40% isobutyric acid 7. 110 
80% Pyridine, 

20% isobutyric acid 


Pyridine, 3X 


Acetone, 3X 
Isobutyric acid 1X 
Acetone, 3X 
Isobutyric acid 1X 
Dimethyl- 
formamide, 3X DMF 

Acetone, 3X,DMF 1X DMF 
Acetone, 3X,DMF 1X 20% Pyridine 

80% DMF 145 
Acetone, 3X,DMF 1X 40% Pyridine 

60% DMF 140 


Isobutyric acid 
20% Pyridine, 
80% isobutyric acid 


*No record of temperature 

Conditions: Samples consisted of five-gram skeins of 12/3 cotton yarn ac- 
tivated in 23% NaOH, water washed, solvent exchanged as indicated above, 
reacted in solution containing 50 ml of isobutyric anhydride, 50 ml of diluent 
as indicated, and two grams of potassium isobutyrate, refluxed one hour, 
washed in methanol, then water. 


in Table III. All of the solvents appeared to be effect- 
ive in removing the water and leaving the yarn in a 
highly reactive state. 

The low value for the sample receiving three ex- 
changes in acetone is explained by the fact that an 
appreciable residue of solvent is carried over into the 
reaction flask, thereby reducing the refluxing temper- 
ature normal to the 50:50 mixture of pyridine and iso- 
butyric anhydride. The previous sample receiving three 
acetone exchanges followed by one pyridine exchange 
showed a much higher value. 

In Table IV is shown the combined effect of the 
solvent exchange and the diluent for the isobutyric an- 
hydride on the degree of isobutyrylation of the NaOH- 
activated yarn. The results indicate that pyridine is 
the best both for the solvent exchange and as the dil- 
uent for the reaction. Dimethylformamide is next best, 
although the actual reaction temperatures with its use 
are much higher and therefore higher acyl values 
should have been expected. The presence of isobutyric 


acid actually seems to inhibit the amount of reaction 
with the cotton. 


EFFECT OF ISOBUTYRIC ANHYDRIDE CON- 
CENTRATION————In Table V is shown the effect of 
the isobutyric anhydride concentration on the degree of 
isobutyrylation of 12/3 cotton yarn. There is an ap- 
preciable increase in the amount of reaction from 10 
to 20% anhydride content beyond which the rate of 
increase is greatly diminished. The maximum substi- 
tution occurs in the 50:50 volume ratio of solution. Use 
of solutions with higher ratios of anhydride resulted 
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TABLE V 
Effect of anhydride concentration on isobutyrylation of 
12/3 cotton yarn 


I sobut yric Pyridine Reaction Tsobut yr yl Breaking-strength 
anhydride diluent temperature content retention 
(ml) (ml) (°C) (%) (%) 

0 100 131 
10 90 120 
20 80 119 
30 70 118 
40 60 116 
50 50 125 
70 30 115 
90 10 123 
100 0 115 
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Conditions: Samples consisted of five-gram skeins of 12/3 cotton yarn ac- 
tivated by 23% NaOH, water washed, solvent exchanged with pyridine, 
reacted in 100 ml of total solution of indicated composition containing two 
grams of potassium isobutyrate, refluxed one hour, washed in methanol 
and then water. 


TABLE VI 
Effect of isobutyric acid on the isobutyrylation of 
12/3 cotton yarn 


lsobutyric Isobutyric Pyriline Reaclion Isobutyryl Breaki ng-strength 
anhydride acil diluent tem perature content retention 
(ml) (ml) (ml) (°C) (%) (%) 
10 0 90 117 120 
10 40 50 135 124 
20 0 80 120 119 
20 30 50 1 119 
50 0 50 1 125 
50 10 40 1 108 
50 20 30 1 110 
50 50 0 115 
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Conditions: Samples consisted of five-gram skeins of 12/3 cotton yarn ac- 
tivated by 23% NaOH, water washed, solvent exchanged with pyridine, 
reacted in 100 ml of total solution of indicated composition containing two 
grams of potassium isobutyrate, refluxed one hour, washed in methanol 
and then water. 


TABLE Vil 
Effect of re-use of reaction solutions on isobutyrylation of 
12/3 cotton yarn 

Temperature Isobutyryl Breaking-strength 

of reaction content retention 
Use number (°C) (%) (%) 
First 30. 123 
Second 1 4 123 
Third ‘ 121 
Fourth 3. 127 


Conditions: Samples consisted of five-cram skeins of 12/3 cotton yarn ac- 
tivated by 23% NaOH. water washed. solvent exchanced with pvridine, 
reacted in solution initially containing 50 ml of pvridine, 50 ml of anhvdride, 
and two grams of potassium is»butyrate. reTuved one hour each in the solu- 
tion or spent solutions respectively, washed in methanol and then water. 


in products showing significant reductions in isobutyryl 
substitution. This is contrary to the experience with 
acetic anhydride in which an increase in acetyl substi- 
tution is shown even to the use of 100% anhydride. 


EFFECT OF ISOBUTYRIC ACID CONCENTRA- 
TION————In Table VI is shown additional evidence 
indicating the depressing effect of isobutyric acid on 
the esterification reaction. Some of the values are dup- 
licated from Table IV to emphasize the effect of the 
isobutyric acid on the acylation reaction. There is a 
considerable reduction in isobutyryl substitution with 
increasing concentrations of the acid at the constant 
anhydride levels indicated. 

This effect is further indicated by the results of an 
experiment shown in Table VII in which the same re- 
action solution is used for four successive isobutyryl- 
ations of four different skeins of yarn of same size re- 
sulting in decreasing isobutyryl content; although by 
calculation there still should have been sufficient an- 
hydride in the fourth use of the solution to fully sub- 
stitute the cotton cellulose sample. In the acylation 
reaction there is an increase in the isobutyric acid 


content with corresponding decrease in the anhydride 
content. 





TABLE VIII 
lsobutyrylation of fabric 


Fabric, 

size & weight 
Four-ounce lawn 
(61” x 54%”) 22g 
(61” x 5’) 18g 
(58” x 5”) 164g 
64 x 60 Print cloth 
(48” x 5”) 134g 
(47” x 4”) 1142 
(48” x 4”) 1lg 
(48” x 844”) 21g 
(48” x 814”) 222 
80 x 80 Print cloth 
(36” x 714") 20g 
(36” x 8’) 19l4g 
(75” x 13”) 67g 


Solvent and no. 
of exchanges 


Acetone 3X, 
Acetone 3X, 
Acetone 3X, 


DMF 1X 
pyridine 1X 
DMF 1X 


Acetone 3X, 
Acetone 3X, 
Acetone 3X, 
Pyridine 3X 
Pyridine 3X 


DMF 1X 
pyridine 1X 
DMF 1X 


Pyridine 3X 
Pyridine 1X 
Pyridine 3X 


Diluent 


Pyridine 
Pyridine 
DMF 


Pyridine 
Pyridine 
DMF 

Pyridine 
Pyridine 


Pyridine 
Pyridine 
Pyridine 


Reaction 
temp 
(°C) 


Reaction 
lime 
(hrs) 


Isobuty 
content 
(%) 


100 3 1 
100 3 1 
100 3 


100 
100 
100 
i00 
100 


127 
128 
126 


Conditions: The fabric samples of the indicated size and weight were activated in 23% NaOH, water washed, solvent exchanged as indicated, reacted in equivolume 
solution of isobutyric anhydride and diluent containing 2% potassium isobutyrate, heated at temperature and for time indicated, washed in methanol and then water. 


TABLE IX 
Physical properties of isobutyrylated 80 x 80 print cloth 


Stoll flex 
abrasion 
(cycles) 
283 


Breaking-strength 
(lbs) 
41.26 
51.02 
54.14 
37.90 


Elmendorf tear 
(gms) 
764 


Sample 
Orig untreated control 
Mercerized control 
Isobutyrylated (21.8%) 


728 
After seven-day heat test 160°C 


216 


For any esterification procedure to become practical, 
it must lend itself to ease of regeneration of spent 
reaction solutions or to economical recovery of chem- 
icals. Although the reaction mixture may be fortified 
by addition of isobutyric anhydride, some method must 
be found to effectively reduce or inhibit the effect of 
the isobutyric acid which is formed. Hence, in its pre- 
sent status, this must be considered a batch-type pro- 
cess which may or may not be economically practical, 
requiring additional experimentation to convert it into 
an economically feasible continuous process. 


ISOBUTYRYLATION OF FABRIC Samples of 
fabric of various construction, weight, and size were 
isobutyrylated as listed in Table VIII. The fabric 
samples were activated slack in 23% NaOH, washed 
free of alkali in tap water, given a mild acid sour, and 
washed again. After the water was exchanged with 
solvent, the fabric was rolled up in a layer of glass 
cloth and reacted in a glass cylinder containing a solu- 
tion having equal volumes of isobutyric anhydride 
and the diluent with 2% potassium isobutyrate as cat- 
alyst. The cylinder, equipped with a reflux condenser, 
was immersed in boiling water to achieve the desired 
reaction temperature of 100°C for eight of the samples. 
The samples which were reacted at the higher tempera- 
tures were heated by means of heating tapes wound 
around the glass cylinder to maintain refluxing condi- 
tions. After the reaction, the samples were washed in 
methanol and then water. 

As was the case with 12/3 yarn, the fabric samples 
which were reacted in pyridine as the diluent for the 
isobutyric anhydride and also as the water exchange 
solvent showed the highest amount of substitution. Ex- 
changes in acetone followed by one exchange in pyri- 
dine were as effective as three pyridine exchanges. Re- 
fluxing conditions, as would be expected, gave higher 
substitution with lesser time of reaction than reacting 
at 100°C. 

A preliminary evaluation of the isobutyrylated 80 x 
80 print cloth sample containing 21.8% isobutyryl con- 
tent was made. As seen in Table IX, the breaking 
strength was greater than that of the untreated control 
and even greater than the mercerized control, indi- 
cating no appreciable degradation of the cotton. There 
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was no significant loss in Elmendorf tear strength and 
only a slight decrease in Stoll flex abrasion, indicating 
the retention of the excellent textile characteristics of 
cotton. The heat resistance is essentially equivalent to 
that of PA cotton, ie, approximately 70% breaking 
strength retention after heating seven days at 160°C. 
Although the weather resistance was poor, showing no 
measurable strength after five and one-half months 
outdoor weather exposure compared with untreated 
control fabric which retained 66% of its strength after 
six months, the rot resistance was excellent, showing 
no loss in strength after 48 weeks in the soil-burial beds. 

To facilitate a more complete fabric evaluation, sev- 
eral larger samples of scoured and bleached 64 x 60 
construction print cloth were esterified. These fabrics 
(16 inches x six yards) were activated in 23% NaOH 
on a small jig with continuous rolling. They were water 
washed and excess water was squeezed out on the pad- 
der rolls. They were rolled wet in a single layer of 
glass fabric and were given three acetone and two 
pyridine exchanges. The samples were reacted in the 
laboratory acetylating equipment as described by Buras 
et al (3). 

A sample of each of the following fabric esters was 
prepared: isobutyrate, mixed acetate-isobutyrate, ace- 
tate, and propionate. They were reacted in equivolume 
quantities of the respective anhydride and pyridine. 
The corresponding potassium salt was used as the 
catalyst. In the preparation of the mixed ester, an an- 
hydride ratio of one part acetic to six parts isobutyric 
was used to favor the formation of the higher ester 
because of the greater reactivity of the acetic. Po- 
tassium isobutyrate was used as the catalyst for the 
same reason. 

The physical properties of these fabrics were deter- 
mined and compared with each other and also with a 
scoured control, NaOH-treated control and an acetate 
prepared by the perchloric acid-catalyzed method. The 
results of these physical tests are shown in Table X. 

The breaking-strength values indicate that none of 
the esters lost strength due to the treatment. The 
strengths of the alkaline salt-catalyzed esters were in 
the range of that of the mercerized control, and the 
acid-catalyzed acetate (PA) was similar to that of the 
scoured control. The mercerized samples were the 
stronger, as would be expected. The differences in the 
thread count may be due to different tensions in pulling 
out of the fabric during drying on the tenter frame, 
especially noted in the mercerized control. The thread- 
breaking-strength values are calculated values and 
probably indicate more accurately the relative strengths 
of the samples. 

The isobutyrate ester showed the highest percent 
elongation at break, being nearly double that of any 
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TABLE X 
Physical properties of esterified 64 x 60 print cloth 


Elmendorf 
tear 
strength- 
warp 
(gms) 

648 
904 


Breaking- 
strength, 
one-inch 

strip 
(lbs) 
48.8 
59.2 
64.3 


Stiffness 
bending 
moment 
x10~* 
in lbs 
9.1 


Thread 
count 
per 
inch 
81 
79 
80 


Breaking Elongation 
strength at 
(lbs/ break 
thread) (%) 
-603 28.0 
.749 13.3 
.809 


Energy 
to rupture 
inch 
(lbs) 
20.5 
14.6 


Flex 
abrasion 
(cycles) 

145 
86 0 


Water 
retention 
(%) 


Spray 
test 

rating 
50 


Weight 
Fabric (oz / yd?) 
Isobutyrate 36.7% 
Acetate isobutyrate! 
Acetate 28.9% 


Propionate 27.2% 
PA control 26.0% 
Mercerized control 
Scoured control 


' Acetyl 
Isobutyryl 


55.3 
41.9 
47.2 
41.5 


78 
72 
85 
71 


1 
-709 1 
583 1 
-556 
584 


5. 
3. 
4. 
5. 
6. 


19.3% 
8.1% 


TABLE XI 
Wrinkle recovery of esterified cotton 64 x 60 fabric 


— Unautoclaved — 


Dry 
W and F' 


Autoclaved —— 
Dry Wet 
and and F' 
198 179 
191 183 
196 165 
204 185 
162 146 
172 163 
198 157 


et 
W and F' Ww 
202 134 
192 82 
191 3 
206 117 
137 3 
147 
210 


Ft w 
Isobutyrate 
Acetate-isobutyrate 
Acetate 

Propionate 

PA control 
Mercerized control 
Scoured control 


168 
163 


1 Crease recovery angle, warp and fil!, in degrees. 
? Too low for reading. 


other ester. This is also reflected in the value for the 
energy to rupture, which is a function of the shape of 
the stress-strain curve. The Elmendorf tear resistance 
of the isobutyrate ester was considerably lower than 
that of the mercerized and scoured controls but higher 
than that for the acid-catalyzed acetate. The basic 
salt-catalyzed acetate had the highest tearing strength 
value, being even higher than that for the mercerized 
control. The isobutyrate ester had the greatest flex 
abrasion resistance of all the esters but not as good as 
the mercerized control. The weight analysis reflects 
the high weight add-on of the isobutyrate group. The 
isobutyrate and propionate esters were slightly stiffer 
than the scoured control but appreciably less stiff than 
the mercerized control. The stiffest fabric was the 
acid-catalyzed PA. The isobutyrate fabric was some- 
what hydrophobic, as shown by the results of the spray 
test. Its water retention was the lowest of all of the 
esters and approximately one third that of the con- 
trols. 

Portions of each ester sample were autoclaved for 
20 minutes at 20 pounds steam pressure. Both dry 
and wet crease-recovery angles were determined on 
these as well as on samples which were not autoclaved 
The results found in Table XI show that the autoclav- 
ing had no effect on the dry but showed an appreciable 
improvement in the wet wrinkle recovery. 

The fabrics were evaluated for immediate elastic 
recovery, delayed recovery and permanent set, employ- 
ing the calculated values at 25%, 50%, and 75% of the 
ultimate elongation. The results showed that the 
esters exhibited slightly higher permanent set and 
slightly lower immediate elastic recovery at the higher 
levels of elongation when compared with the control 
fabrics. 

Since highly substituted chemically modified cellu- 
loses are said to be thermoplastic, it was of interest to 
determine whether these esters would show a second- 
order transition or a softening temperature. Samples 
were heated under constant load and were found to 
elongate at a steady rate with increasing temperature 
up to 200°C. There was no evidence of a break in the 
elongation curve, which would indicate a definite tran- 
sition or softening temperature. 
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. 17. 

91 7 16. 0 
90 J g 0 
72 3. 39. 0 

259 3. 19, 0 

86 o J 0 


996 
872 
624 
944 
836 


SUMMARY 


The partial isobutyrylation of scoured cotton yarn 
and fabric has been accomplished through a base-cat- 
alyzed esterification procedure. The products retain the 
fibrous structure of the textile materials. The cotton 
must initially be activated in order for the esterifica- 
tion to proceed to any appreciable degree of substi- 
tution. Best activation was achieved by swelling the 
cotton in anhydrous ethylamine. A more practical yet 
also highly effective method of activation is mercer- 
izing in 23% NaOH solution followed by water washing 
and then removal of the water by solvent interchange. 
Pyridine was most effective as the solvent for the water 
exchange and also as the diluent for the anhydride. 
Use of acetone to exchange the water followed by one 
pyridine exchange was also effective. The reagent mix- 
ture most effective for the highest substitution was 
equal volumes of the anhydride and pyridine containing 
2% potassium isobutyrate as catalyst. The highest sub- 
stitution was in a yarn sample activated with ethyl- 
amine and reacted six and one-half hours in refluxing 
anhydride-pyridine mixture. It had 54.1% isobutyryl 
content, corresponding to a degree of substitution of 
2.65. The presence of isobutyric acid seemed to in- 
hibit the esterification reaction and for the procedure 
to assume practicability some method must be found 
to effectively reduce or remove the isobutyric acid 
formed. 

A rather extensive evaluation of the physical proper- 
ties of partially isobutyrylated cotton fabric shows that 
this ester retains most of the excellent textile properties 
of cotton and has physical properties approximately 
equal and in some cases superior to the other cellulose 
esters used for this comparison. 


ACKNOWLEDGMENTS 

The authors wish to thank C J Malm of the Eastman 
Kodak Co for experimental samples of isobutyrylated 
cotton fabrics; Constance F Cashen, Rachael L Plai- 
sance, and A Grady Smith for the acyl determinations 
and dyeings; Julia Sloan, Margarette Loughlin, and 
McLean George for the physical properties evaluation; 
George I Pittman for drawing the figures; and Alton 
L Murphy for assistance in the larger-scale preparation 
of the fabric esters. 


LITERATURE CITED 


Buras Jr, E M, Coover Jr, A S, Keating, E J, and Goldthwait. 
C F, Am Dvyestuff Rentr 43. P?0%-8 (1954). 

Cooper Jr, A S, Voorhies Jr, S T, Buras Jr, E M, and Goldthwait, 
C F, Textile Inds 116, No. 1, 97-102, 194-5 (1952). 

Buras Jr, E M, Hobart, S R, Hamalainen, C, and Cooper Jr. 
A S, Textile Research J 27. 214-22 (1957). 

Ruperti, A (to Society of Chemical Industry in Basle), U S Pat 
2,420,499 (May 13. 1947). 

Malm, C J, and Blanchard Jr, L W (to Eastman Kodak Co), 
U S Pat 2,801,999 (Aug 6, 1957). 

Malm, C J, Tanghe, L J, and Blanchard Jr, L W (to Eastman 
Kodak Co), U S Pat 2,790,794 (Apr 30, 1957). 

Ma'm, C J, private communication. 
Genung, L B, and Mallatt, R C, 


Ind Eng Chem Anal Ed 13, 
369-74 (1941). 


31 





Evaluation of Variables in the 


Pressure-Kier Bleaching of Cotton 

(concluded from page 26) 
perties were dependent on time, alkalinity, and per- 
oxide concentration. Absorbency was good in all sam- 
ples bleached to acceptable whiteness, but no statistical 
relationship was found between this property and pro- 
cess variables. 

The computer also provided graphs which illustrate 
the relationship between operating variables and 
bleaching results. These graphs can be used to establish 
optimum pressure-kier bleaching conditions with a 
minimum of mill trials. 

Dyeability tests showed that fabric bleached by this 
process to a high whiteness with good absorbency 
could be dyed. Correlation of dyeing results with 


UDIey || ABSTRACTS 


The Effect of Temperature and pH on the 
Adsorption of Basic Dyes by Wool 


Bird, C L and Stancev, G P, J Soc Dyers & Col 77, 244-6, June 1961 

In the early days of the synthetic dyestuffs industry, 
basic dyes were of some importance on wool, as they 
enabled the dyer to produce brilliant shades which had 
hitherto been unobtainable. When acid dyes of simi- 
lar hue became available, most basic dyes were dis- 
carded owing to their inferior fastness properties. At 
present, however, the behavior of basic dyes towards 
wool is of some interest in connection with their use 
for dyeing unions of wool and certain acrylic fibers, 
eg, Orlon and Courtelle. 

The authors have studied the effect of temperature 
and acidity on the adsorption of basic dyes by wool, 
using seven dyes of different chemical constitutions. 

Dyeings were made on wool skeins in a “Dyeometer” 
(Ganz & Co), which permits the exhaustion of the 
dyebath to be measured at any time without disturb- 
ing the dyeing. The results obtained at 40°, 60°, and 
80°C are tabulated, and the equilibrium exhaustion at 
various pH values is illustrated by curves. 

The tests indicate that, in relation to wool, basic 
dyes are rapid-dyeing dyes of rather low affinity, suit- 
able for application at relatively low temperatures. 
Their exhaustion is very sensitive to changes of pH 
in the region pH 4-6. 

The authors explain that the primary source of at- 
traction in the wool is provided by the carboxyl groups. 
With fall in pH the wool acquires an increasing positive 
charge, which repels the positively charged dye ions. 

Compared with wool, acrylic fibers containing acid 
groups, eg, Orlon and Courtelle, have much higher af- 
finity for basic dyes, and exhaustion of the dyebath ap- 
pears to be less sensitive to pH; this is certainly the 
case with the related fiber Acrilan 16. Consequently, 
unions of this type of acrylic fiber and wool can be 
dyed with selected basic dyes at the boil at pH 3-5 
without heavy staining of the wool taking place, al- 
though the newer cationic dyes developed especially 
for acrylic fibers are in general better in this respect 
than the classical basic dyes. 

Ten references to the literature are cited. 

a 


Systems for Bonding Polyurethane Foam 


to Textiles 
Woo~ford, D M and Ma'k'n, B N, Man-made Textiles 38, 61-2. June 1961 
There is a rapidly increasing interest throughout the 
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bleaching conditions indicated that increasing the al- 
kalinity of the bleach would increase the depth of color 
obtained. No relationship was shown between dye- 
ability and other bleaching variables or analytical data 
on the fabric. 
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textile industry in the use of textile fabrics combined 
with polyurethane foam. It appears that this type of 
material will eventually have a wide field of applica- 
tion in the garment industry, as tailoring qualities can 
be imparted to fabrics which do not otherwise possess 
them, while clothing suitable for winter wear can be 
produced from summer-weight fabrics. Foam-backed 
textiles suitable for overcoats and jackets for men, 
raincoats and suits for women, and a variety of child- 
ren’s wear can be produced. 

Besides providing warmth without weight, a poly- 
urethane foam backing will improve both the crease- 
resisting qualities and the recovery properties. Knit- 
ted fabrics, which are particularly liable to distortion 
in wear, are rendered dimensionally stable. giving the 
tailoring qualities already mentioned. 

The foam backing will not, however, render shrink- 
proof a fabric which normally shrinks on washing. 
Synthetic fiber fabrics should first be heat-set, and 
cellulosic fabrics stabilized by resin treatment. 

Two distinct types of foam are at present available: 
polyether foams, which are more resilient but tend to 
swell in solvents used in drycleaning, and polyester 
foams, which are less resilient but are resistant to all 
drycleaning solvents. 


Three systems are in use for combining foams to fab- 
rics. They can be generally described as flame-bond- 
ing, adhesive bonding using a solvent base, and ad- 
hesive bonding with an aqueous base; each having its 
own peculiarities. 

The flame-bonding technique consists of rendering 
the foam surface tacky by passing through a flame and 
pressing to the fabric so that combining takes place be- 
fore the foam has cooled. This process naturally re- 
quires specialized equipment. 

The solvent-based adhesive system employs solu- 
tions of either natural rubber or synthetic materials, 
which may be applied by conventional techniques. In- 
flammable or toxic solvents must be used, and a suit- 
able solvent extraction plant is necessary. 

The system using adhesives based on an aqueous 
emulsion gives results comparable in every way, the 
authors say, with the best obtainable by flame bond- 
ing or solvent-based adhesive techniques, while no 
fire hazard is incurred and conventional equipment can 
be used successfully. 


In general, the aqueous-based adhesives currently 
available for this purpose consist of reactive copolymer 
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dispersions of acrylic esters, which are either self- 
crosslinking or are used in conjunction with thermo- 
setting resins. The adhesive can be applied by either 
doctor knife, roller, or spray. Full details of the pro- 
cess are provided. 

« 


Observations on the Identification of 
Acrilan, Acrilan 16, and Courtelle 


Ball, J T, J Soc Dyers & Col 77, 251-2, June 1961 

The acid dye Orange II may be used to distinguish 
between Acrilan and Courtelle because of the greater 
affinity of Acrilan for acid dyes. However, there is 
still some difficulty in identifying these two fibers, and 
now, with the introduction of Acrilan 16, it is necessary 
to differentiate between three similar materials. 

Microscopical tests. Acrilan 16 may be distinguished 
from the other types by its definite bean-shaped cross- 
section. There is, however, a difference between normal 
Acrilan and Courtelle which appears to be the basis 
of the method used by several laboratories to distin- 
guish between them. This difference is in the number 
and size of delustrant particles within the fibers, those 
in Courtelle being more numerous and more finely 
dispersed than those in Acrilan. 

Staining tests. These are convenient because they 
avoid the necessity for using a microscope. Suitable 
stains are Shirlastains A and B (ICI). These are applied 
to the fiber, both cold and at the boil. The stains ob- 
tained on the three fibers in the four tests are recorded 
in tabular form; eg, Shirlastain A, applied at the boil, 
gives a brown-olive on normal Acrilan, a light yellow- 
brown on Acrilan 16, and practically no stain on 
Courtelle. 

Solvent tests (recommended by The Textile Institute). 
The fibers are treated with dimethyl formamide. At 
20°C Courtelle dissolves in 15 min; Acrilan 16 is not 
completely dissolved after 35 min. At 55°C Acrilan 
dissolves in eight min; Acrilan 10 dissolves in less than 
30 sec. 

The author cautions that these tests apply to un- 
dyed fibers, and it is possible that some dyes might 
affect the solubility of dyed fibers. 


Three references to the literature are cited. 


e 
The Mechanism of Adsorption of 
Disperse Dyes by Cellulose Acetates and 
Other Hydrophobic Fibers 


Giles, C H, Textile Research J 31, 141-51, Feb, 1961 

The chemistry of dyeing of the hydrophobic fibers 
with nonionic dyes has long been a subject of investi- 
gation, and many detailed quantitative data of ad- 
sorption by cellulose acetates and polyester fibers have 
been published in the last few years. Recent quantita- 
tive data for adsorption of disperse dyes on the ace- 
tates, and the relations between adsorption and dye 
structure, are discussed by the author. 

The dye probably enters the fiber partly in mono- 
disperse and partly in associated form, he says, and 
penetrates between the fiber chains in regions inac- 
cessible to water. This type of adsorption produces 
the characteristic linear adsorption isotherms. 

Several properties of the dye molecule determine the 
maximum adsorption of dye: 

Size. The smaller the molecule the easier it can pen- 
etrate into the fiber structure, hence the higher the 
maximum adsorption. 

Number of hydrogen donor atoms. The more donor 
atoms there are, the higher is the adsorption, in certain 
cases; the dye forms ——-OH. . . and ——-NH . . . bonds 
with the fiber. 
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Number of hydrogen acceptor atoms. The dye forms 
—CH...0O, ——CH... .N, and ——CH ... .Cl bonds 
with the CH: groups of the acetyl residues in the fiber. 

In some cases adsorption rises with the number of 
acceptor atoms; in some cases it falls because of op- 
posing electronic effects of other substituent groups. 

Steric effects. There is a tendency for wide spacing 
(eg, 1:4 disubstitution) of bonding atoms to reduce ad- 
sorption, probably by promoting dye-dye association 
rather than dye-substrate association. 

Nylon and polyester fibers appear to adsorb dyes by 
similar mechanisms, the polyesters showing additional 
(aromatic nucleus) dye-fiber association. 

Dye “carriers” appear to be adsorbed by two mechan- 
isms: penetration into parts of the substrate inaccess- 
ible to water (probably the crystalline regions, since 
the amounts are greatly in excess of the normal moist- 
ure regain), which gives linear isotherms; and con- 
densation in internal pores thus opened up (or on the 
outer surface). 

Many basic dyes are hydrolyzed in water and may be 
adsorbed by cellulose acetate as the free bases (eg, 
Chrysoidine, CI 11270), which would penetrate regions 
inaccessible to water. This would account for the super- 
ior lightfastness of several basic dyes on this substrate 
and other hydrophobic fibers, compared with hydro- 
philic fibers (eg, cotton, wool, silk) as observed by 
Schwen and Schmidt. 

Thirty-one references to the literature are cited. 

* 


Developments in Dyes and Dyeing 
Henley, R W, Dyer 125, 349-53, Mar 10, 1961 

Although no entirely new dyeing methods have been 
discovered during the past 12 months, there have been 
some extremely interesting developments of methods 
already established, the author states. 

Wool. The Peters-Stevens method of dyeing wool 
from solutions of dyestuffs containing quantities of or- 
ganic solvents has received considerable attention dur- 
ing the past year. It has been shown that the first 
practical extension of this process, viz, that of dyeing 
with acid dyes for times of 1-2 minutes at room tem- 
perature in a liquor of 85-100% formic acid, has been 
used with equal success in screen printing. 

Also, bulk dyeings have been carried out on loose 
wool and slubbing, using benzyl alcohol as the solvent. 

It has been shown that dyeing wool at the boil (by 
the normal method) with formic acid causes less loss 
in strength than dyeing with either sulfuric or acetic 
acid. 

Cellulosics. High-temperature dyeing techniques, 
originally designed for synthetic fibers, have been suc- 
cessfully adapted for the processing of cotton sliver 
containing appreciable amounts of dead fibers. 

Investigations into the vat dyeing of cotton, partic- 
ularly by the vat pigment process, have shown that 
the particle size has a considerable effect on various 
properties, eg, rate of reduction, color yield, and sta- 
bility of the dispersion. The smaller the particle size, 
the higher is the rate of reduction, which in turn leads 
to a higher color yield. 

Nylon. A continuous high-temperature process for 
dyeing Kapron (polyamide fiber) fabrics has been re- 
ported. The fabrics were padded with acid, disperse or 
direct dyes, dried, and then heat-set at 195-200°C by 
infrared radiation. 

Polyesters. Probably the most important development 
has been the introduction of the new range of Estero- 
phile dyes. These specially developed dyes are dis- 
persed pigments, which are soluble in polyesters and are 
applied at 110-130°C, or with carriers at the boil. They 
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exhibit outstanding brightness and fastness to light and 
sublimation. 

The solvent dyeing of polyester fibers with disperse 
dyes has been investigated, using an aqueous emulsion 
of a solvent solution of dye. Such dyeings, made at the 
boil, are said to be much deeper than dyeings made 
with aqueous dispersions at 250°F. 

Acrylics. Cationic dyes are now available which en- 
able Orlon to be dyed to withstand 500 hours in the 
Weather-Ometer. Light to heavy shades have been 
obtained on blends of Zefran acrylic fiber with cotton, 
using vat dyes at 120-180°F. 

The dyeing properties of Acrilan and Acrilan 16 have 
been studied. Basic dyes dye Acrilan 16 quicker than 
Acrilan, whereas acid dyes have no affinity for Acrilan 
16 but dye Acrilan readily. 

Two new methods of dyeing glass fibers are also 
described. 


Forty references to the literature are cited. 


The Acid Shock Process 


Fletcher, R E, Dyer 125, 582-3, April 21, 1961 

“There is a trend now,” the author says, “for the 
consumer to demand extra fastness from textiles, and 
wetfasiness of disperse-dyed nylon materials has been 
suspect on more than one occasion. The dyer has, 
therefore, been forced to look to the acid wool and 
metal-complex dyestuffs for the higher fastness he 
requires, only to find that they emphasize differences 
in the chemical and physical properties within the 
nylon piece (barriness) which the disperse dyes so 
conveniently covered.” 

Dyers are looking for a continuous process for 
dyeing nylon which is capable of producing nonbarry 
shades with first-class fastness properties. 

After referring to alternative processes available for 
the level dyeing of nylon, the author describes the 
“acid-shock” process. The principle of this process 
depends on an initial application of the dye to the 
fiber in a perfectly level manner, followed by rapid 
fixation of the dye in a later stage. 

The nylon fabric must be thoroughly scoured and 
uniformly dried. A bleaching treatment also helps by 
giving a cleaner and whiter ground. 

The cloth is padded with a thickened dye solution 
(acid or metal-complex dyes) in a two-bowl padder. 
The material should leave the nip directly and should 
not be allowed to lap on either roller on its way out. 
It is then dried. 

Fixation of the dye follows, in a boiling acid bath. 


A jig may be used for this purpose, or an open-width 
washing range. In a jig, the cloth is given three ends, 
or about 10 seconds. 

After the acid fixation treatment the fabric is washed 
to remove the thickener. 

The author also discusses the so-called “Cibaphasol” 
dyeing process.. (Full details of this process will be 
found in the December 12, 1960 issue of American Dye- 
stuff Reporter). 

& 


Electrostatic Flocking 
Anon, Man-made Textiles 38, 49, 51, April 1961 

Electrostatic flocking is‘not new, but for a long time 
it was only possible to project comparatively short 
flocks (0.3-1.0 mm staple length) by means of an 
electrostatic field onto a base fabric covered with ad- 
hesive. Viscose fibers were used at first, but in recent 
years nylon and Perlon have also been used. 

After years of development work it has now become 
possible to project longer fibers, and now the manu- 
facture of flock carpets has begun, using fibers up to 
7 mm staple length, or even longer. 

This new technique opens up wide perspectives pro- 
mising, ultimately, a complete revolution in manufac- 
turing processes in large sections of the textile industry, 
the author says. A cheaper method of manufacture 
has come into being which applies not only to carpets 
but also to curtains, furnishings, wall coverings, slipper 
materials, imitation furs, overcoats, and probably many 
other end-uses. 

Two German firms have played a prominent part 
in this achievement, one producing the flocking ma- 
chinery while the other produces the flock. 

A continuous flock-printing plant located in Cologne- 
Braunsfeld is described. This plant projects Perlon 
flock onto a base of jute or other fabric up to a width 
of 200 cm. The fabric after receiving the flock is 
dried by infrared heat. 

The problem in flock-printing consists in maintaining 
the fibers in a vertical position during their flight from 
the positive to the negative pole, and in maintaining a 
uniform distance between the fibers. The density of 
the pile is determined by the fabric speed as it passes 
through the flocking machine, and by the intensity of 
the electrostatic field, the voltage of which may be 
80,000 or more. 

With the above equipment a great variety of articles 
can be produced in addition to carpets, the author says. 
Good effects can be obtained by mixing fibers of dif- 
ferent colors. 


FUTURE PAPERS 


Following is a list of specially contributed papers 
which will appear in future issues of American Dyestuff 


Reporter: 


“Use of Modern Home Laundry Equipment. II. Cleaning and 
Wrinkling Effects of Low-temperature Wash Solutions on Naturally 
Soiled Blouses”. Nada D Puwole, Enid S Ross, and R Katherine 
Taube, Clothing and Housing Research Div, ARS, USDA 


“Change in Cloth during Washing with Water and Anionic Deter- 
gent” Virginia C Ester, Norma Hollen, and Rachel Edgar, 
Iowa State Univ 


“The Effect of the Unsaturated Group on the Weathering of Chem- 
ically Modified Cottons”. Ricardo H Wade, Carl Hamalainen 
and Albert S Cooper Jr, Southern Regional Research Laboratory 


“The Relationshi ip between the Dyeing Conditions and the Prac- 
tical Saturation Values of Disperse Dyes on Polyester Fibers”. 
J Carbonell, Sandoz Ltd 


“Control of Formaldehyde Release from Fabric Finished with Di- 

methylol Ethvleneurea”"————J David Reid, Robert M Reinhardt, 
Terrence W Fenner, and James A Harris, Southern Regional Re- 
search Laboratory 
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“How Laminating Techniques Affect Corrosion Resistance of Rein- 
forced-plastic Equipment for Textile Chemical Operations” 
S S Feuer and A F Torres, Atlas Powder Co 


“APO, A Durable Flame Retardant for Cotton’———George L 
Drake Jr, Leon H Chance, John V Beninate, and John D Guthrie, 
Southern Regional Research Laboratory 
“Mercerization of Cotton Fibers without Tension” Henry A 
Rutherford, J F Bogdan, H K C Woo, and Hibert S Ghosn, School 
of Textiles, North Carolina State College 


“Estimated Costs and In-Service ng of Chemically Modi- 
fied Cotton Fabrics” K M Decossas, H L E Vix, and E L Patton, 
Southern Regional Research ina 


“Dyes and Dyeing in the Confederacy’————Sidney M Edelstein, 
Dexter Chemical Corp 


“Preparation and Evaluation of Selected Aliphatic Acid Esters of 
Cotton Fabric” Manuel D Cruz—Lagrange, Carl Hamalainen, 
and Albert S Cooper Jr, Southern Regional Research Laboratory 


“Dyeing of Chemstrand Cumuloft Carpet Nylon” 
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Disperse dyestuffs forthe dyeing and printing of polyester fibers and blends 


® 
The name “ultra-dispersed” is your assurance of excellent dispersibility ... level 
dyeings in the beck or jig...no filtering-out in package or other circulatory equipment. 


ULTRA-DISPERSED SANDOZ, INC., 61-63 Van Dam Street, New York 13, New York, ALgonquin 5-1700 


SAN DO ZS% 
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A little KALEX prevents a lot of 
metal contamination damage 


Metal contamination entering your processing solutions from 
equipment or process water cannot be seen, but altered dye shades, 
discolored whites, excessive crocking, iron damage in 
bleaching, weakened action of your detergents and finishing 
chemicals caused by metal contamination are all too evident and costly. 


A small amount of KALEX organic sequestering agent 
prevents metal contamination. There is a KALEX 
product for each metal contamination 
problem. Information and technical 
assistance available on request. 


the Hart Products Corporation 


1440 BROADWAY, NEW YORK 18, N. Y. 
Works ond Laboratories, Jersey City, N. J. 
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PROCEEDINGS OF THE AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS 


1961 National Convention——— 


PRESIDENT’S ADDRESS* 


G4 evening ladies and gentle- 
men. 

It is a pleasant duty and a special 
privilege for me to come before you 
tonight to discuss with you matters 
concerning our Association’s affairs. 
This is an historical occasion as we 
celebrate the fortieth anniversary of 
the founding of AATCC. I might 
dwell on our achievements and ac- 
complishments over these four dec- 
ades, and I could point with pride and 
satisfaction to the many milestones 
which have signified our progress 
over the years. However, in this 
fast-moving world in which we find 
ourselves today, may I ask your in- 
dulgence for these few minutes to 
speak briefly on how we stand to- 
day and some of the problems that 
the future holds for AATCC in the 
years ahead. 

To set the stage and to establish a 
framework of reference for the 
thoughts I have on this subject, it 
might be well to take a brief inven- 
tory. 

Our membership at the official 
count on May 1, 1961, exceeded 7,000 
for the first time. Our members are 
located in 46 of the 50 states and in 
many other countries. We have added 
two new sections to our organization, 
now 16 in number, and I am de- 
lighted to tell you that our members 
in the New Orleans and Gulf Coast 
area are forming a new section. We 
look forward to giving them a hearty 
welcome to the expanding family of 
local sections. 

A substantial segment of our mem- 
bership is active in our committee 
work. As a technical society, we hold 
the place of leadership, and through 
our competence in the technology of 
textiles and the contributions we 
have made to the scientific commun- 
ity, we are serving the public in the 
public interest. This is as it should 
be, for we are numbered among those 
societies which have accepted a broad 
responsibility for advancing the well- 
being, and in our case, the comfort, 
the appearance and the satisfaction of 
Mr and Mrs United States. In fact, 
every citizen in one way or another 
is directly or indirectly affected by 
what our society does and perhaps by 
what it does not do. 


*Presented September 29 during the Annual 
Banquet, Statler-Hilton Hotel, Buffalo, NY. 
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ELLIOTT MORRILL 


Our technical activities have shown 
substantial progress. The next AA- 
TCC test method to come into being 
will be designated number 100. The 
range of our test method coverage 
has become so extensive that we 
have re-grouped them into four ma- 
jor categories: identification and an- 
alysis, colorfastness, physical proper- 
ties, and now a new group on bio- 
logical properties. During the year, 
we have revised and updated eight 
test methods, reaffirmed another 
eight as meeting current test require- 
ments, and raised three tentative 
tests to the level of standard test 
methods. Three new test methods are 
now being processed for approval: 
Colorfastness to Peroxide Bleaching, 
Identification of Durable Flame- 
resistant Finishes, and Quantitative 
Evaluation of Fabrics Containing an 
Antibacterial Finish. As you can see, 
with activity on 22 test methods in 
the first nine months of 1961, our 
technical people have been busy. 

Great credit is due our Executive 
Committee on Research, our Tech- 
nical Committee on Research and to 
our many research committees for 
their accomplishments in furthering 
our Association’s technical progress. 
The many companies supporting the 
work with both funds and personnel 
are to be commended for their help 
and assistance. Whatever the Asso- 
ciation achieves is a tribute to the 
industry which stands behind it, giv- 
ing support and encouragement. 

I think the unique quality of our 
technical activities is well sum- 
marized in one of our recent publi- 
cations. To quote: “AATCC’s com- 
mittee system is geared to enable 
men and women in the textile and 
related industries to solve their tech- 
nical problems by pooling their 
knowledge, interchanging ideas and 
sharing their experience.” 

With respect to other activities of 
your Association, the Awards Com- 
mittees have exercised exceedingly 
good judgment and discernment in 
selecting Fred Fortess as the 1961 
Olney Medalist and Arthur Thompson 
for the Harold C Chapin Award. I 
believe you know that Mr Thompson 
is relinquishing the treasurership of 
AATCC, having recently retired from 
his company. I should like you to 
know what an outstanding job he has 
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done in guiding our financial affairs 
during his term of office. He has great- 
ly contributed to the excellent finan- 
cial position our Association enjoys. 

The Intersectional Contest, recently 
renamed, has been reorganized this 
year, and I hope that the increased 
emphasis now placed on this activity 
will attract papers from many of the 
sections to the competition at the 
Atlanta Convention in 1962. We have 
introduced a certificate of apprecia- 
tion to be given to those participat- 
ing on the committees of the compet- 
ing sections as a means of tangibly 
recognizing the individual effort and 
fine work that goes into these pro- 
jects. I would like to say how much 
we appreciate having a Canadian pa- 
per on the Intersectional Technical 
Paper Competition program at this 
Convention and I want to thank those 
responsible for that excellent pre- 
sentation. 

The Colour Index continues in de- 
mand and the supplement volume is 
expected to become available next 
year. Our Technical Manual, now 
nearly 700 pages, will be an even 
larger volume as the 1961 edition is 
released. Marked improvements have 
been introduced by our editor and 
his associates on the Publications 
Committee. 

For the first time, the list of tex- 
tile chemical specialties will include 
an additional index grouping all pro- 
ducts by manufacturers. This will 
not only be a service to the suppliers 
but will furnish an additional cross 
reference for the convenience of the 
users. 

Our sections have offered many fine 
programs during the year. The New 
England sections initiated a regional 
meeting last spring which proved a 
great success, and the Piedmont Sec- 
tion has scheduled in October the first 
Southern Textile Research Confer- 
ence. This shows what can be done at 
the local level to introduce new and 
worth-while programs to stimulate 
interest in regional activities. 

I am very pleased that our Canad- 
ian members and friends have had an 
active part in planning and organ- 
izing this fine convention. 

It is appropriate that our conven- 
tion theme be “International Textile 
Technology—Key To Progress”. This 
Convention is further international- 
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ized by having papers from distin- 
guished colleagues in Switzerland 
and Australia in addition to the Can- 
adian presentations. 

Our relationships with our op- 
posite numbers in other countries is 
becoming increasingly important as 
the world shrinks. Last May, we had 
a delegation participate in the meet- 
ings of the International Organiza- 
tion for Standardization in England. 
We expect to have an observer dele- 
gation meet with the representatives 
of the International Federation of 
Associations of Textile Chemists and 
Colorists in Zurich next month. We 
have had a recent visit from the 
president of the Swiss Association of 
Chemists and Colorists. Our mutual 
interest in the Colour Index brings 
us into constant touch with The So- 
ciety of Dyers and Colourists. These 
exchanges are beneficial to all con- 
cerned and we should continue to in- 
crease our cooperative relationships 
with similar societies in this and 
other hemispheres. For example, we 
have had requests from Latin Amer- 
ica for Spanish translations of our 
test methods. There are great ad- 
vances being made in the technology 
of textiles on the Continent. We 
should be thinking how we can chan- 
nel this information to our members 
in this country, adding this vast body 
of knowledge to our own. 

In our own country, we value the 
avenues of exchange of information 
which have been developed with our 
sister societies, trade associations and 
government agencies. These working 
contacts have broadened our effect- 
iveness and have made our influence 
felt far beyond the confines of AA- 
TCC itself. Conversely, we are ben- 
efiting by mutually cooperative ef- 
forts with these groups with which we 
join in the interest of advancing the 
broad sweep of science and technol- 
ogy. 

We have only to look back 15 or 
20 years to predict the future: and 
this is staggering. While develop- 
ments in synthetics, blends and new 
dyeing techniques are perhaps not as 
dramatic as flights to the moon, they 


have had a significant impact on our 
industry’s manufacturing processes 
and markets, and on the national 
economy. Through this transition, 
AATCC has given form and shape to 
the technology that has evolved, and 
this is one of the most important 
jobs which lies ahead for us. Our 
Association is in a sense the custod- 
ian of an important body of scientific 
knowledge which we must continue 
to develop, assemble, coordinate and 
disseminate. It is up to us to see 
that this knowledge is brought to- 
gether in such a manner that its use- 
fulness may be fully recognized by 
our members as well as those in other 
industries who are dependent on us. 

Our membership is one of many 
and diverse interests. The challenge 
to AATCC to serve these varied in- 
terests is great. While they are 
bridged by a common concern for the 
health and progress of our industry, 
they must be recognized for the par- 
ticular fields they represent and the 
special problems which confront 
them. The man in the dyehouse, the 
chemist, the technical sales and ser- 
vice people, the management groups, 
the educators, the retailers, the com- 
mercial laboratories, the government 
specialists, the finisher and the fore- 
man; these and many others look to 
AATCC for information and _ for 
knowledge. Unless we can commun- 
icate that knowledge to them, we are 
not serving adequately the broad in- 
terests of the membership as a whole. 

We have the tools for developing 
and assembling this information 
through our many committees and 
our sections; but we must improve 
the machinery to coordinate and dis- 
seminate it. 

The question I want to put in your 
minds tonight is whether we are 
doing the kind of a job for you that 
you need to have done. It is my per- 
sonal opinion that we have both the 
solid foundations and a great poten- 
tial and capacity for enlarging this 
body of technical knowledge which is 
so essential to us in our struggle to 
meet the competition of the scientific 
advances going on around us. I want 


to emphasize particularly that the 
practical, down-to-earth application 
of this technology should be the end- 
product of our efforts, translated to 
meet the day-to-day, on-the-job 
needs of the men and women in our 
industry. While we have become an 
acknowledged authority on textile 
test methods, which are universal in 
their use throughout the industry, 
there are many other areas where 
we can render useful service, and 
needed service, in providing informa- 
tion at all levels of practical applica- 
tion. 

Both the future of our industry 
and our Association will be cast in 
the mold of what we do today. It, 
therefore, becomes important that we 
relate our thinking to the years 
ahead and take such steps as will in- 
sure our progress in meeting the de- 
mands of tomorrow. In the 40 years 
of our history, we have shaped and 
reshaped our procedures and our 
ways of doing things. Yet with all the 
changes which have occurred, the 
concept of what this organization is 
and what it should be, has corre- 
sponded with the original views of 
the founders. The aims and object- 
ives of our Association are sufficiently 
broad to enable us to grow as our 
industry grows, to change as it 
changes, to maintain our position of 
technical and scientific leadership. 
This broad base on which we have 
cperated since 1921 is indeed a tribute 
to the vision and wisdom of our 
Charter Members. 

In closing, I want to express my 
appreciation personally, and on be- 
half of this assembly, to the cochair- 
men of this convention and to the 
many others who have given their 
time and talents to making this a 
successful affair. It should be real- 
ized that the Niagara Frontier Sec- 
tion has a little over 100 members, 
yet it was more than willing, with 
the help of the Canadians, to under- 
take this formidable task. I think this 
is one of the best examples of why 
our Association has been so success- 
ful and has accomplished so much. 

Thank you very much. 


RHODE ISLAND SECTION FIRST IN ‘61 ITPC 


HE Rhode Island Section’s paper, “A Study of the Drying of Cotton Fabric and 

Its Effect on Subsequent Dyeing and Finishing”, was judged to be the winning 
entry in the 1961 AATCC Intersectional Technical Paper Competition, held last 
month at Buffalo, NY, during the 1961 AATCC Convention. Second-place honors 
in the competition went to the Washington Section for its entry “Achieving Accur- 
acy in Measurements of Textiles for Reflectance and Whiteness”. 


Both papers appear in full in this issue. 
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First-prize winner: 1961 Intersectional Technical Paper Competition——— 


A STUDY OF THE DRYING OF COTTON FABRIC AND 
ITS EFFECT ON SUBSEQUENT DYEING AND FINISHING* 


INTRODUCTION 
AND HISTORY 


HIS paper deals with a new look 

at an old process. A search of the 
literature showed a lack of published 
information on the variables in dry- 
ing cotton fabrics by common plant 
practices, and its effect on subsequent 
dyeing and finishing. 

This sparsity indicated the need for 
a study of this phase of processing. 
In the past, unsatisfactory dyeing and 
finishing results have often been ex- 
plained as greige goods faults or im- 
proper prepare. However, our studies 
have shown that variable and un- 
controlled drying will also give un- 
satisfactory dyeing and finishing re- 
sults. 

Festooned piece goods in ventila- 
ted rooms or towers was the earliest 
method of indoor drying. In 1845 
John Brooks had the idea of stitching 
the pieces end to end (1). This might 
be called the start of continuous pro- 
cessing and drying. There are several 
methods now in use, and many ar- 
ticles have been published describing 
the machines for drying, and useful 
studies have been made on their 
efficiency and drying rate (2, 3, 6, 14, 
15, 16). Generally, these have shown 
that, at a given temperature, the rate 
of drying is constant, but the time of 
drying depends on the water origin- 
ally held. There are several excell- 
ent articles on gin drying (10, 11, 12), 
but the Committee decided not to in- 
clude gin drying within the scope of 
this paper. 

Several investigators have pub- 
lished their laboratory results con- 
cerning the effect of heat on cellulose 
and cellulose derivatives (8, 9). Far- 
quhar, Pesant and McLaren report 
that heat alone accounted for only 
part of the degradation of cellulose, 
but confirm what other investigators 
report, that air and moisture have a 
synergistic effect (7, 13). This was re- 
ported by Wiegerink, who also stated 
that purified cotton is less resistant to 
heat (6). 


*Presented by Herman B Goldstein at the 
1961 Intersectional Technical Paper Compe- 
tition held at the Statler-Hilton Hotel, 
Buffalo, NY, September 29, 1961 
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There have been many reports on lab- 
oratory investigations concerning heat 
effects on cellulose, but these have not 
been related to fabrics in practical plant 
cperations. 

Drying methods and ejuipment at all 
stages in cotton finishing plants are highly 
varied both from plant to plant, and also, 
in relationship to the amount of drying 
which fabrics of different weights receive 
within an individual plant. 

This paper is a study of the variables in 
drying by common plant practices and their 
effect on the subsequent dyeing and finish- 
ing. It was found that better control of 
drying will improve dyeing and finishing 
results. 


Howsmon (7) stated that all cellu- 
lose and cellulose derivatives have 
characteristic sigmoid isotherms. The 
isotherm obtained by placing a dry 
fiber in an atmosphere of increasing 
relative humidities lies below that ob- 
tained by placing a wet fiber in an 
atmosphere of decreasing relative 
humidities. This is the hysteresis ef- 
fect. 

Richter, Herdle and Wahtera con- 
firm that the sorption level of cellu- 
lose is greatly affected by the drying 
history (9). Cowen notes that too 
quick drying will cause a “case hard- 
ening” (17), and will impair the 
quality. 
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EXPERIMENTAL 
PROCEDURE 


Preliminary laboratory work indi- 
cated that cotton fabric, wet out in 
water and then exposed to a hot flat- 
iron, dyed a lighter shade than an 
equivalent sample not so treated. 
This effect was demonstrated by 
varying the moisture content of the 
cotton fabric, and then exposing it to 
a flatiron under various conditions of 
time and temperature. 

Fabrics with normal regain moist- 
ure content, with 70% moisture, and 
with 200% moisture were exposed to 
a flatiron at 300°F for 30 seconds. The 
samples were then dyed with diazo- 
tized and developed dye in a pot. 
There was no change in the depth of 
dyeing in the area where the flatiron 
was applied to the fabric having 
normal regain moisture. On the other 
hand, the fabrics having 70% and 
200% moisture before drying showed 
a pronounced lighter shade where the 
flatiron had been applied. 

Additional preliminary work indi- 
cated a difference in shade depending 
upon the mechanism of contact be- 
tween fabric and flatiron. It was found 
that, if the flatiron was placed down 
against the fabric which, in turn, had 
a backing, the effect was more pro- 
nounced than when the fabric was 
placed upon the surface of the flat- 
iron held in an inverted position. As 
this latter condition more closely du- 
plicated that encountered in plant 
conduction drying on cylinders, it 
was decided to standardize on this 
procedure for all subsequent labor- 
atory work. Also, in order to min- 
imize possible tension variables, the 
fabric to be tested was stretched un- 
iformly over a small pin frame, the 
entire unit then being placed on the 
heating surface on an inverted flat- 
iron. 

All further testing was carried out 
on a standard 40”, 78 x 84, 3.95 yards 
per pound cotton fabric, the greige- 
strength data of which are listed in 
Table L. 

The prepare of this fabric was car- 
ried out entirely in one plant. The 
complete lot of the fabric was singed 
on both sides, desized with an amylo- 


October 16, 1961 





PROCEEDINGS OF THE AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS» 


TABLE | 
Test Fabric: 40”, 78 x 84 3.95 
100% cotton 


Tensile strength 
Max Min Average 
Warp 66.5 57.6 62.3 
Filling 72.6 59.5 67.2 


lytic enzyme, kier-boiled, bleached 
with sodium hypochlorite, and rinsed. 
Following the bleach, half of the lot 
was mercerized at 100°F, using 47° 
Tw caustic soda. After this, all of the 
fabric was soured, rinsed, and then 
was dried for the first time using an 
Andrews and Goodrich slack dryer 
at 200°F. On leaving the dryer, the 
moisture content of the cloth was ap- 
proximately 5%. 

It should be emphasized that the 
fabric was kept wet from each step 
in the prepare to the next; it was 
never dried until the last step, and 
then only to a moisture content of 
5%. 

Before attempting detailed drying 
tests with the prepared fabric, it was 
first decided to determine the differ- 
ence, if any, in the contamination of 
the cloth due to the metal contact of 
a heated flatiron as compared with a 
nonmetal heated surface 

A portion of the mercerized test 
fabric was wet out to a saturated 
condition (approximately 200% moist- 
ure), and exposed to a flatiron at 
300°F for various time intervals. An- 
other portion of the same wet-out 
sample was also exposed under the 


same time and temperature condi- , 


tions, except that the heating surface 

had been Teflon coated. The two 

samples were then conditioned to 
normal regain and dyed in a pot with 

a diazotized and developed dyestuff 

(Diazo Blue BR, CI Direct Blue 120; 

developed with beta naphthol, CI 

Developer 5). The result showed that 

the same shade change occurred re- 

gardless of the type of heated surface. 

A second test was run on the un- 

coated flatiron while the initial moist- 
ure content of the fabric was varied. 
A spectrographic analysis was made 
of the flatiron-dried samples and also 
on a blank which had been dyed 
without any previous flatiron con- 
tact. Details of the treatments are 
shown below: 

Sample #1: Blank—wet-out to ap- 
proximately 70% moist- 
ure and dyed. 

Sample #2: Fabric wet-out to ap- 
proximately 70% moist- 
ure, pressed 30 seconds 
with flatiron at 375°F, 
and dyed. 

Sample #3: Fabric wet-out to ap- 
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Figure 1 


proximately 200% moist- 
ure, pressed 30 seconds 
with flatiron at 375°F, 
and dyed. 
A ten-gram sample of each of the 
above three samples was ashed, after 
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which one milligram of the ash was 
mixed with 10 milligrams of CP lith- 
ium carbonate. This mixture was 
then ignited in the arc of a 1.5-meter 
grating spectrograph. Results of this 
analysis are shown in Table II. 
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TABLE Il 
Spectrographic analysis of 
dyed cotton fabrics 
Sample #1 Sample #2 
1.2 ppm 1.6 ppm 
a = so 


Sample #3 
1.0 ppm 
_ 
ee .“ 8.2 
se |” 58.3 

201.3 197.4 
a * 5.3 
oe 1.0 
la" 2.0 
10.6 11.0 
0.053% 0.050% 


The conclusion reached from these 
data indicated that no _ significant 
metallic contamination had been in- 
curred on the cloth due to contact 
with the flatiron. 

It was also noted on these dyed 
samples that the flatiron marks, when 
present, appeared equally distinct on 
both sides of the fabric. Cross-section 
photomicrographs were taken of 
samples #1, #2, and #3 (see Fig 
1). In the case of samples #2 and 
#3, the photomicrographs were taken 
of the flatiron-treated area. These 
photomicrographs failed to indicate 
any difference in dye penetration or 
fiber characteristics between the 
heated and unheated areas. 

The same three samples were 
checked quantitatively for the degree 
of shade change due to excessive dry- 
ing with a heated surface. Samples 2 
and 3 were tested in the areas which 
had been in contact with the flatiron. 
These measurements were made with 
the Color Eye, Model D, manufact- 
tured by Instrument Development 
Laboratories, Inc, and the results are 
shown in Table III. 


TABLE Ill 


Color Eye measurements 

Sample #1 . y 

Face 13.97 

Back 14.00 

Average 13.985 
Sample #2 ¥ 

Face 15.44 

Back 15.50 37.06 

Average J 15.47 36.605 
Sample #3 4 y Z 

Face 15.02 36.61 
15.42 36.70 
15.22 36.655 


34.46 
34.8 
34.63 


36.15 


Back 
Average 
The average % 
following: 
Sample #2 


10.6% Lighter than sample #1 
Sample #3 


8.8% Lighter than sample #1 


To test the permanency of the ex- 
cessive drying effect, a piece of the 
unmercerized test fabric was wet to 
saturation and divided in half, and 
each half exposed to the hot flatiron 
for thirty seconds at a temperature 
of 350°F. One of the halves was again 
wet out and then air dried to normal 
moisture content under controlled 
conditions. Both pieces were then 
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Figure 2 
Temperature of the cloth during conduction drying 


dyed, and both showed the flatiron 
image. Thus, a simple rewetting of 
the flatiron-dried portion was not a 
corrective measure. 

A second test of permanency was 
made by mangling a portion of the 
unmercerized test fabric to moisture 
content of 78%. A second portion 
was mangled without pressure to a 
moisture content of 200%. Both por- 
toins were then exposed to a flatiron 
at 375°F for one minute. One half of 
the 70% moisture and one half of the 
200% moisture content samples were 
then mercerized. Following this, all 
samples were dyed. The dyeings of 
the unmercerized samples showed a 
very distinct flatiron image, but there 
was no discernible image on the mer- 
cerized portion. This test indicated 
that mercerizing was one method of 
correcting this type of drying fault. 

A third test was made by wetting 
out a piece of the mercerized test 
fabric, exposing it to a hot flatiron, 
and then dyeing it. This showed a 
distinct image of the iron, and proved 
that faulty drying after mercerizing 
will cause dyeing faults. 

Fluidity measurements were made 
on both test fabrics which had been 
wet-out to 200% moisture and then 
exposed to a hot iron at 375°F for one 
minute. Results are shown on Table 
IV. 

Additional tests were made on the 
flatiron-treated portions of the mer- 
cerized test fabrics using constant 
time exposure and variable temper- 
atures. Results are recorded in Table 
V. 
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TABLE IV 


Fluidity 
(Cuam 
treatment Rhes 
None 2.7 
None 
Mercerized 
None 


Exposed to Post- 
Test Fabric flatiron 
Unmercerized No 
Unmercerized Yes 
Unmercerized Yes 


> 
) 
Mercerized Yes , 


Temp Time of exposure 
(°F (secs 
Test fabric None 
210-220 30 
250 30 


Fluidity 
Cuam Rhes 


300 30 
325 30 
350 30 
375 30 


The fluidity results showed no 
trend, and thus indicate that the 
changes in dyeing characteristics are 
not due to cellulose degradation. 

Some experiments were performed 
to compare the relative effect of ex- 
cessive air drying versus excessive 
drying in contact with a heated metal 
surface. Portions of the mercerized 
and unmercerized test fabrics were 
wet out to several moisture contents. 
Pieces of each were dried with the 
flatiron using various conditions of 
time and temperature. Other pieces 
of each were air dried in a forced 
circulation oven, using temperatures 
up to 400°F. All of the samples were 
then dyed. It was found that air 
drying, even under the most stren- 
uous conditions, produced little or no 
decrease in the depth of shade. On 
the other hand, the fabrics dried in 
contact with the heated surface 
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showed decreased depth of shade 
even at relatively low drying temper- 
ature and/or contact time. Increas- 
ing the moisture content before con- 
tacting the heated metal surface and 
carrying the drying to 2% moisture 
content or less tended to increase the 
effect of heated metal surface drying. 

During these studies, measure- 
ments were made of the surface 
temperature of cloth while it was be- 
ing dried in contact with the hot 
flatiron. To do this, the wet cloth 
was placed on the heated iron in an 
inverted position, and then a surface 
pyrometer was immediately placed 
on the cloth surface. Using this pro- 
cedure, a temperature curve with 
time will result, as shown in Figure 
2. Although the shape of the 
curve varies somewhat with the in- 
itial moisture content of the cloth 
and with the flatiron temperature, 
the general curve characteristics are 
always apparent regardless of these 
factors. It would appear that super- 
heating during the initial drying 
phase is an essential characteristic 
of conduction drying. As compared 
with this, when cloth is dried by 
ordinary air convection drying, the 
temperature of the cloth surface rises 
gradually, and without inflection, to 
the dewpoint of the air in the drier, 
and remains at that temperature un- 
til essentially dry before rising fur- 
ther to the ambient temperature. 

In one series of experiments, the 
mercerized test fabric was wet out 
to 70% moisture content and then 
dried by contacting with the flatiron. 
Half of the contacted area was 
brushed, and then the entire piece 
was dyed. In the area exposed to the 
flatiron, the dyeing was lighter in 
shade than the portion not exposed 
to the flatiron. There was no differ- 
ence between the portion which was 
brushed as compared with the por- 
tion which was not brushed. This in- 
dicated that the effect on shade depth 
is not due simply to an alteration of 
the fabric surface. 

To determine if the differential 
drying effect of conduction drying 
was due in some way to residual non- 
cellulose impurities, half of a swatch 
of flatiron-dried fabric was Soxhlet 
extracted with chloroform. On sub- 
sequent dyeing, there was no differ- 
ence in depth of shade on the ex- 
tracted sample as compared with the 
sample not extracted. 

A group of tests was run to deter- 
mine the effect of drying on subse- 
quent finishing. The mercerized test 
fabric was wet out, mangled to 70% 
moisture content, and dried in con- 
tact with the flatiron at various times 


and temperatures. Following the dry- 
ing, and without reconditioning the 
cloth, the fabric samples were then 
impregnated with a conventional, re- 
actant-type creaseproofing agent. Al- 
though there were several exceptions, 
it was found that the flatiron-dried 
swatches generally showed higher 
crease-recovery values than did con- 
trol swatches which were impreg- 
nated with normal moisture regain 
content. Not enough work has been 
done yet to establish the reason for 
this improvement in crease recovery; 
it does not appear to be entirely a 
factor of higher wet pickup because 
air drying at elevated temperatures 
does not cause as pronounced effects. 


PLANT TRIALS 


Three finishing plants having stain- 
less-steel cans were selected for 
plant trials for drying test fabrics on 
their production equipment. The pro- 
cessing conditions are shown in Table 
VI. 


TABLE VI 
Processing conditions 


Plant water 

Temp 

of cans Hardness (CaCO; 
°F 1 (ppm 
Plant X 230 : 25.07 
Plant Y 293 é 22.5 
Plant Z 250 . 9.0 


Each plant was given portions of 
the test fabrics, both mercerized and 
unmercerized, and was_ instructed 
to water mangle one half of each to 
a moisture content of 70% moisture 
and the other half to a moisture con- 
tent of 200%, and dry on cans with 
a 30-minute stop. The portion stop- 
ped on the cans was to be marked. 

Plant X reported the moisture con- 
tent on coming off the cans as well as 
the moisture regain after condition- 
ing as shown in Table VII. 

It is interesting to note that the 
cloth entering with 200% moisture 
dried down to a lower moisture con- 
tent than the cloth with 70% moist- 
ure; furthermore, both the 70% and 
200% moisture samples of mercerized 
fabric had less moisture coming off 
the cans than the unmercerized, but 
had higher regains. 

The dried test samples from all 
three plants were returned to Plant 
X, and sewed together in a 1,000-yard 
roll and dyed with equal parts of 
CI Direct Green 47 and CI Direct 
Brown 2, and developed with Devel- 
oper Z (CI Developer 1). 

The samples were dried, and the 
observations are shown in Table VIII. 

Table [IX shows a direct compar- 
ison of the dyeings from the portions 
of the fabrics stopped on cans from 
the three plants. 


TABLE Vil 
Moisture contents 


Mercerized, 70% moisture before drying 

Not mercerized, 70% moisture before drying 
Mercerized, 200% moisture before drying 
moisture before drying 


Not mercerized, 200% 


Jo Regain 
(after 


€ 


Moisture 

(off cans conditioning) 
0.68 6.76 
0.82 5.66 
0.28 6.52 


( 0.42 5.78 


TABLE Vill 
Depth of dyeing of can-dried fabrics 


200% Moisture, mercerized 


200% Moisture, not merc 


70% Moisture, mercerized 


70% Moisture, not merc 


— shaded 


— shaded 


shaded Lighter where stopped 
on cans 
Much lighter 


stopped on cans 


where 


not shaded 


Lighter where stopped 
on cans 

Much lighter 
stopped on cans 
Lighter where stopped 
on cans 


shaded where 


shaded 


shaded Slightly lighter where 
stopped on cans 
Lighter where stopped 
on cans 


shaded 


- not shaded 


not shaded 
shaded Lighter where stopped 
on cans 

not shaded 


TABLE IX 


Mercerized, 70% moisture 
Mercerized, 200% “i 


Can Temperature: X — 230°F 
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— Relative depth of dyeing 

Plant X Plant Y Plant Z 

Medium Lighter Medium 

Heavier Lighter Medium 
VY — 293°F Z 250°F 
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In general, samples dried in Plant 
Z showed the most uniform dyeing 
results, but most samples showed 
lighter dyeings on the portion of the 
fabric that rested on the dry cans and 
darker dyeings on the portion stopped 
between the cans. Also there was 
considerable difference in tinctorial 
value from plant to plant. Plant Y 
samples, dried on cans with highest 
temperature, were very mottled, 
showed the greatest shading and the 
lightest overall dyeings. All mercer- 
ized samples showed more shading 
than unmercerized samples; samples 
saturated with 200% moisture before 
going onto the cans showed more 
shading than the samples with 70% 
moisture. The difference in dye value 
in the samples from the various 
plants was much greater than ex- 
pected, considering that the only ap- 
parent variable introduced in the 
processing was in the can-drying 
temperature. Test dyeings made with 
the water from the three plants 
showed no dyeing variations due to 
the three waters. 

A plant trial was made at Plant X 
with two portions of the mercerized 
fabric, one of which was water man- 
gled to 70% moisture content, and 
the other portion mangled to 200% 
moisture content. Both were dried 
on the same set of cans with the same 
temperature setting (250°F). The 
goods off the cans showed 3.08% and 
4.82% residual moisture respectively. 

The two pieces were sewed into a 
jig roll and dyed. The two dyed 
samples showed some difference in 
tinctorial value, the one with 200% 
initial moisture content being slightly 
darker. 

This drying trial was conducted 
under what might normally be con- 
sidered regular plant practice. It is 
evident, however, that the fabric en- 
tering with 70% moisture was over- 
dried to some extent when process- 
ed under the same conditions needed 
to properly dry the fabric entering 
with 200% moisture. This overdry- 
ing was sufficient to cause a reduction 
in tinctorial value. 


DISCUSSION 
OF RESULTS 


Moisture, temperature, and time in 
conduction drying before dyeing can 
cause shede variations. The electric 
flatiron is a useful laboratory tool to 
duplicate plant practice of conduction 
drying on steam-heated cylinders. 
One difference in this laboratory me- 
thod is the fact that all the drying 
is done on one side of the fabric, 
while in plant practice, first one side 
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of the fabric is in contact with the 
heated surface and then the other 
side until it has completed its pro- 
gress through the dry-can train. How- 
ever, our laboratory dyeings showed 
equal dye shadings on both sides of 
the fabric and good duplication of re- 
sults in all laboratories. 

A cotton fabric with normal regain 
moisture is not affected when pressed 
with a hot flatiron (375°F) for a per- 
iod much longer than any common 
plant process, but a fabric wet out 
and extracted to as low as 70% 
moisture content is very sensitive to 
a flatiron heat of 300°F, and will show 
less dye absorption. 


Spectrographic analysis proves that 
this is not due to metal contamination, 
and this is substantiated by covering 
the flatiron with Teflon. Photomicro- 
graphs show that the fibers exposed 
to flatiron heat were as well pene- 
trated with the dyestuff as the fibers 
not exposed to flatiron heat. 

An increase in the carboxyl content 
is generally reflected in a fluidity 
rise, but our fluidity tests (cf Tables 
IV and V) show no increase; there- 
fore, no cellulose degradation was 
indicated. 


It is possible that dyestuffs are 
a more sensitive indicator than chem- 
ical tests. The fact that the flatiron 
image was not removed by rewetting 
and, in fact, proved more resistant to 
rewetting, might be called case hard- 
ening, as described by Cowen (17). 
In conduction drying, the tempera- 
ture of the fabric’s surface in contact 
with the heated element will be high- 
er than the wet-bulb temperature of 
the surrrounding medium. This 
higher temperature increases. the 
vapor pressure, which, in turn. cre- 
ates rapid drying. High temperature 
in the presence of moisture reduces 
the hygroscopicity of the cellulose, 
and increase crystallization. It is 
thought that the lower sorption capa- 
city of both moisture and dyestuff, 
and the crystallization, are caused 
by increased hydrogen bonding. The 
behavior with creaseproofing agents 
tends to confirm this. Mercerization 
proved one way of removing a flat- 
iron image before dyeing. This seems 
to indicate that swelling the fiber by 
mercerization effects decrystallization 
and causes corresponding 
sorption values. 


Most of the plant trials were done 
under exaggerated conditions, and 
exaggerated results were obtained, 
but good correlation with laboratory 
tests. The three different plants 
selected have dry-can temperatures 
of 230°F, 250°F, and 293°F, and used 
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both mercerized and unmercerized 
test fabrics. The fabrics dried at 
230°F gave the heaviest shade, while 
the fabrics dried at the plant with the 
highest dry-can temperature (namely, 
293°F) not only dyed lighter, but 
were extremely mottled. All the 
dyeings from this latter plant showed 
much lighter dye shades on the por- 
tions that stopped on the cylinders. 

In the one plant trial conducted 
under practical conditions, it was 
proved that overdrying on cans will 
cause loss in tinctorial value. 

During the course of this work, it 
was thought that the dyes might be 
sensitive to water hardness, but it 
was proved that the difference in 
hardness of the water in the three 
plants had no effect on the dyes we 
used. With these dyes, the drying 
conditions did affect the dyes in 
evenness of dye shade and tinctorial 


value. 
SUMMARY 


The subject of heat and moisture 
on cellulose is too broad to be cov- 
ered in one paper. It was found to be 
so broad that this study was confined 
to a narrow area. This paper is really 
a new approach to an old subject. 
The literature reveals that a tremen- 
dous amount of research has been 
done in laboratories on the effect of 
heat alone, heat and moisture, sorp- 
tion and desorption of cellulose and 
cellulose derivatives, with general 
agreement among observers. 

It is amazing that so many facts on 
the mechanism of drying and sorption 
have not been translated into plant 
practice. Even in the narrow area of 
this study, it was found that the end 
results are affected by the drying 
history of a fabric. What is most 
needed is more accurate data on dry- 
ing equipment, with better control. 
At present, most equipment is oper- 
ated without proper consideration of 
the dangers of overdrying. For ex- 
ample, speed and temperature are 
not adjusted for fabrics and con- 
struction, this being particularly true 
in drying multiple strands simultan- 
eously. All laboratory reports, in- 
cluding this study of drying, prove 
that overdrying is detrimental. The 
data presented here show that best 
dyeing results will be obtained by 
not drying a fabric to less than 
the normal regain moisture content 
during any of the steps prior to dye- 
ing. This is particularly true when 
can drying is employed. 

This work clearly indicates that 
proper drying, its effect on subse- 
quent dyeing and finishing, and the 

(concluded on page 54) 
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Second-prize Winner: 1961 Intersectional Technical Paper Competition 


ACHIEVING ACCURACY IN MEASUREMENTS OF TEXTILES 
FOR REFLECTANCE AND WHITENESS* 


$ 


INTRODUCTION 


’ ETHODS for measuring the 

whiteness and tristimulus re- 
flectances of white and undyed textile 
materials are being used in a num- 
ber of ways. Raw materials such as 
cotton are being measured to indi- 
cate whiteness potential developable 
by bleaching. Synthetic fibers and 
fabrics are being measured as an 
aid to the control of product uniform- 
ity and for determinations of fluor- 
escent brightener content. 

Turning from textile raw materials 
to processing, we find measurements 
being used to evaluate traditional 
bleaching processes and fluorescent 
dyes. In the field of textile finishing, 
there is another large area of interest 
in whiteness and one of its compon- 
ents, yellowness. Here measurements 
are used to determine loss of white- 
ness from resin, heat, and other 
agents and treatments used in the 
finishing processes. 

It is with textile products in ser- 
vice, however, that measurements of 
whiteness and tristimulus reflectances 
are most widely used. The efficiency 
of detergents on both natural and 
artificial soils is widely measured. 
Soil redeposition during laundering 
and cleaning is also measured. Not 
only the detergents, but the launder- 
ing and drycleaning equipment and 
process, and their effects on textile 
materials are also subject to frequent 
optical evaluation. Finally, yellowing 
from scorching, perspiration and the 
increasing variety of chemicals which 
textile materials encounter in service 
is also subject to frequent measure- 
ment. 

Because there is such a wide var- 
iety of application, it is not surprising 
to find many textile workers inter- 
ested in improving the reliability of 
measurements of tristimulus reflect- 
ance, yellowness, and whiteness. It is 
because of this broad area of inter- 
est that the Washington Section un- 
dertook to determine what is needed 
to improve the reliability of color 
measurements of white and near- 
white textile materials. 


*Presented by Richard S Hunter at the 1961 
Intersectional Technical Paper Competition 
held at the Statler-Hilton Hotel, Buffalo, 
NY, September 29, 1961 
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Before measurements of whiteness and 
bleaching progress become standard in the 
textile industry, it will be necessary to 
assure that different laboratories and dif- 
ferent instruments used for these measure- 
ments are able to agree. The study under- 
taken by the Washington  Intersectional 
Technical Paper Competition Committee has 
sought the answers to three questions: 
1) How well do different instruments agree 
in measurements of reflectance and white- 
ness? 2) To what extent are spectral and 
photometric differences between these in- 
struments the causes of disparities in re- 
sults? 3) What precautions and techniques 
in specimen preparation and handling are 
needed to attain repeatable whiteness and 
reflectance values? The Committee has 
compared measurements of a variety of tex- 
tile specimens from 12 different instruments 
in the Washington, DC, area. Six types of 
instruments were used in eight different lab- 
oratories. A special series of permanent 
ceramic standards was used to identify 
spectral, geometric, and photometric dif- 
ferences between instruments. Blue reflec- 
tance values of brightened specimens varied 
importantly with blue-filter differences, but 
otherwise instrument differences contributed 
little to the disparities which occurred. 
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OPTICAL NATURE 
OF WHITENESS 


In a recent paper (1), Hunter de- 
fined a white surface as one which 
appears white when seen in its nor- 
mal surroundings. He noted that 
whites were characterized by high 
reflectance throughout the visible 
spectrum. A white is differentiated 
from a bright mirror-like metal, 
which also has high reflectance 
throughout the spectrum, by the fact 
that light reflected by the white is 
diffused uniformly in all directions. 

In a second paper (2), Hunter has 
shown that, in general, whiteness and 
its attributes can be adequately 
measured by green and blue tristim- 
ulus reflectances. Green or luminous 
directional reflectance is measured 
with a spectral weighting known as 
the luminosity function. This function 
covers the whole visible spectrum 
but has a maximum in the green re- 
gion. The daylight (Illuminant C) 
luminosity function is shown in Fig- 
ure 1. The blue or Z tristimulus 
function is limited to the blue region 


RESPONSE 


% REFLECTANCE 


RELATIVE 


ol aA 


400. +450 500. «550 600 650 
WAVELENGTH (My) 


Figure 1 


Green (y.) and blue (z.) functions of 
standard observer together with gray 
(1-A), tam (2-A) and cream (3-A) 
centroid panels. 
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of the spectrum. The daylight, Z 
function, is also shown in Figure 1. 

Most white materials are naturally 
yellowish. Even after adjustment 
with bluish dyes or pigments, the 
white materials encountered in 
everyday life are most likely to be 
yellowish, sometimes bluish, less 
often greenish or pinkish. 

Not only are pinkish and greenish 
whites less prevalent than yellowish 
and bluish ones, but there is con- 
flicting evidence on how to assess 
properly the pink-green chromatic 
dimension in whiteness measurement. 
A study of commerical preferences 
for white textiles, paints, and papers 
reveals that, where there is a choice 
between pinkish and greenish tints 
in white, pink is usually (though not 
always) preferred. Because the role 
of the pink-green dimension of 
chromaticity in whiteness is generally 
small, and has not been quantita- 
tively assessed, it seems feasible to 
ignore this chromatic dimension in 
whiteness measurement. 

Chromaticity departure from neu- 
tral in the yellow and blue directions 
is measured by differences between 
green and blue (G and B) tristimulus 
reflectances (2). The pink-green 
dimension involves a third tristimu- 
lus reflectance, which may be amber 
(A) or CIE—X, depending on the in- 
strument. If the third dimension is 
ignored, a reflectometer with only 
green and blue tristimulus filters is 
adequate for whiteness measurement. 

Measurements of green reflectance 
(G), blue reflectance (B), yellowness 
(measured by G-B) and whiteness, 
which may be measured by 4B-3G, 
all have their uses in textile tech- 
nology. The chief applications are 
listed in Table I. It will be seen that 
green reflectance is generally used 
for materials prior to bleaching and 
for detergency studies involving arti- 
ficial soils. Blue reflectance is widely 
used in bleaching studies because it 
is the primary function of a bleach, 
whether chemical or fluorescent, to 
increase blue reflectance. Measure- 
ments of yellowness seem to have 
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Figure 2 
Reflectance (G), yellowness (G-B) chart with whiteness 


contours 


their widest application in studies in- 
volving surface treatment and ser- 
vice damage to textiles. 

Whiteness, if written: 

W = G — 4(G—B) 
will be seen to weight the effects of 
luminous reflectance and freedom 
from yellowness by 1 to 4. This form- 
ula for whiteness, which is more com- 
monly written: 
W = 4B — 3G, 

is finding widespread use for meas- 
urements of overall color acceptance 
of white materials. 

Although it is generally known that 
the eye can detect reflectance differ- 
ences as small as 1% under ideal 
conditions, it is not so widely appre- 
ciated that it can detect smaller dif- 
ferences in yellowness (3) or G-B. 
The whiteness equation suggests that 
this is so, for the G-B reflectance dif- 
ferences receive four times the weight 
of reflectance alone. If instruments 
are to equal the eye in performance, 
they need only measure G to 1%, but 
they must measure G-B to 0.25%. 


TABLE | 
Terms, symbols, and textile applications of quantities studied 


Symbols and 
equations 


G (also Yc,Rd) 


Terms 
Luminous direc- 
tional reflectance 


Blue reflectance B (also Zc) 


Yellowness Yel = G-B 


i(G-B)/G also used] 


Whiteness 


Applications 
Detergency studies using artificial 
soils. Whiteness potential before 
bleaching 
Whiteness potential after bleach- 
ing. Bleaching progress 


Degradation from resin treatment, 
heat, perspiration, chemical at- 
tack and other treatments. De- 
tergency studies using natural 
soils. 

Overall color acceptance of white 
materials. 


ee 
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(W—4B-3C). 


Figure 2 is a diagram of the type 
coming into general use for plotting 
results of whiteness measurements. 
Yellowness, measured by G-B, is 
plotted horizontally, green (lumi- 
nous) reflectance is plotted vertically, 
and straight line contours for W = 
4B-3G are plotted obliquely. It will 
be seen that light colors are at the 
top, dark ones at the bottom, yellow- 
ish colors at the right and bluish 
colors at the left of this diagram. Ac- 
cording to the 4B-3G equation, blu- 
ish colors are whiter than neutrals of 
the same reflectance. Though logic 
may argue that this should not be so, 
jury panels and studies of customer 
whiteness preferences reveal that the 
preferences for bluish whites indi- 
cated in Figure 2 is a correct assess- 
ment of commercial practice. 


SOURCES OF 
MEASUREMENT 
DIFFERENCES 


Differences between results on the 
same specimens from different in- 
struments can arise from either dif- 
ferences in: 

standards, 

instruments, or 

specimen preparation and 
presentation. 

To eliminate the standards as a 
source of discrepancy, nearly identi- 
cal standards were calibrated on one 
instrument against one standard re- 
flectance panel. 

Below are tabulated the points of 
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PHOTOCELL 
LAMP 
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SPCM 
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difference which may arise between 
specimens and the differences which 
may be introduced in specimen pre- 
sentation for measurement. It should 
be pointed out in connection with the 
differences that many of these are as 
likely to be found when comparing 
instruments of the same model as 
when comparing instruments of dif- 
ferent models. 


Sources of Measurement Differences 


Differences Between Instruments: 
Spectral: Spectral differences in 
source - filter - photodetec- 
tor combinations 
With fluorescent 
mens only: 
Position of filter ahead 
of, or behind specimen 
Color temperature dif- 
ferences in light source 
Geometric: Differences in direc- 
tions of incidence and 
view 
Differences in relative 
sizes of specimen areas 
illuminated and viewed 
Photometric: Differences in photo- 
meter accuracy and 
precision 
Erroneous inclusion of 
stray light or photo- 
detector dark current 
Differences in Specimen Presentation 
for Measurement: 


speci- 
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Figure 3 
Block diagrams of instruments used. 


Differences in specimen mounting: 
In flatness and freedom from 
wrinkles 
In presence or absence of cover 
glass 
In specimen 
tension 
In specimen 
backing 
Differences in specimen orienta- 
tion: 
In orientation of warp and fill 
In randomization of fibers 
In pile lay 


PLAN OF PROJECT 


The present project was under- 
taken because problems of interlab- 
oratory agreement lend themselves to 
committee study and because the 
chairman has been attempting re- 
cently to develop a series of panels 
with which to check the accuracy of 
tristimulus instruments. 

A variety of tristimulus instru- 
ments suitable for measurements of 
green and blue reflectance are avail- 
able in laboratories of the Washing- 
ton area. The 12 different instruments 
and eight different laboratories par- 
ticipating are identified in Table II. 
It will be noted below that data from 
only 11 of these instruments were in- 
tercompared because one operator 
failed to follow instructions. Block 
diagrams of important features of the 


compression or 


thickness and 
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six models of instruments used are 
shown in Figure 3. All were tristim- 
ulus reflectometers or color-differ- 
ence meters with green and blue fil- 
ters designed for measurements of 
daylight reflectance. The actual illu- 
minant in each instrument was in- 
candescent lamplight. Following the 
technique developed by Hunter (4) 
twenty years ago, lamplight to day- 
light correction was built into the 
various filters at the same time as 
correction for photodetector sensi- 
tivity. As a consequence, the result- 
ant products of source energy, filter 
transmission, and photodetector re- 
sponse are closely similar to the y- 
and z- functions respectively. Most of 
the instruments also have either x- 
or amber tristimulus filters, but these 
were not used during the present 
study. 

Figure 3 shows which instruments 
have the ultraviolet-absorbing filter 
beyond the specimen so that they re- 
spond to fluorescent brighteners. It 
will be seen that three types of in- 
struments [Photometric Unit, Color 
Eye and Color Difference Meter (7)] 
respond to fiuorescent brighteners, 
two [Multipurpose (5) and Color- 
master (6)] do not, and one [D40 
Refiectometer (2)] can either include 
or exclude brightener contributions. 
It will also be seen that five of the 
instruments have 45°0°, or the equi- 
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Committee members, 


Laboratory 
Hunter Associates Laboratory 


Committee member 
Richard S Hunter, Chairman 
Mary B Spicer 
Lyman Fourt 
Grant Edwards 
Margaret S Furry 


McLean, Va 
Washington, DC 
Beltsville, Md 


Katherine Taube 


Beltsville, Md 
R Ned Hopper 


Bethesda, Md 
Frederick Loibl 


Silver Spring, Md 
Isadore Nimeroff 


Washington, DC 
Werner Pels 
Washington, D¢ 


Harris Research Laboratories 

Textile & Clothing Laboratory, USDA, 
Housing & Equipment Laboratory, USDA, 
National Institute of Rug Cleaning 
National Institute of Drycleaning 


National Bureau of Standards 


National Cotton Council 


TABLE Il 


Instrument 
Hunterlab D40 Reflectometer 


Hunterlab D40 Reflectometer 


Gardner Photometric Unit 
Gardner Photometric Unit 


Color Eye 
Colormaster 


(Instrument at 


TABLE Ill 


Hunterlab D25 Color Difference Meter 
Hunter Multipurpose Reflectometer 


Gardner Automatic Color Difference Meter 
Gardner Automatic Color Difference Meter 


Gardner Color Difference Meter 
Hunterlab D25 Color Difference Meter 
National Canners Assoc) 


laboratories, and instruments participating in study 


Normal Use of Instrument 
Instrumental! studies of all materials 


Detergent and textile research 

Detergent evaluation 

Washing machine performance evaluation 
Soil removal on carpets 

Soil removal in drycleaning 


Instrumental studies of all materials 


Processed food color measurement 


Panles, textile specimens and the chief sources of measurement difference 


Standardized panels 
Tan centroid relative to gray standard 
Cream centroid relative to gray standard 
Light gray relative to white standard 
Dark gray relative to white standard 
Foam plastic relative to white standard 
Textile specimens 
Greige 80 x 80 cotton (with and without glass) 
Wool (with and without cover glass 


Bleached 80 x 80 cotton (with and without glass) 


Cotton carpet (with and without cover glass 
Nonwoven behind glass 

Terry behind glass 

Nylon fibers compressed between glass 


* Brightened 80 x 80 cotton (behind glass 
Brightened knit cotton (behind glass 
Brightened nylon organdy (behind glass 

Factors not studied 


valent 0°45° geometry; one has a dif- 
fuse, 40° geometry. 

The Committee chairman recently 
selected a series of panels for the 
purpose of detecting significant dif- 
ferences between tristimulus instru- 
ments. It was the plan of the pre- 
sent project to first circulate these 
panels to see what differences there 
were between the instruments being 
compared. Next, a variety of textile 
specimens was circulated to deter- 
mine how well the various instru- 
ments agreed when operated with 
centrally calibrated standards and 
with a uniform set of instructions. It 
was hoped that the panel results 
from the different instruments would 
predict errors to be found on speci- 
fic types of textile specimens. Sources 
of disparity, which can thus be iden- 
tified and measured, can be elimi- 
nated. 

The test panels, which were cir- 
culated first, were designed to meas- 
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— Instrument differences 
Spectral Geometric 
Source 
filter 
photo-cell 
differences 


er scale errors 


GREEN 


Color temperature of illuminant 
Position of filter relative to spcm 


Beam-direction differences 


Translucency light losses 


ure significant spectral, geometric 
and photometric differences between 
the various instruments. Spectro- 
photometric curves for the three 
ceramic panels used for the centroid 
test are shown in Figure 1 along with 
the ye and z- functions. The refer- 
ence panel is a gray with nearly flat 
spectral curve. To test the spectral 
centering of the y function, a tan 
panel of nearly the same green re- 
flectance is measured against the 
gray. The error in measurement of 
this tan panel, if plus, indicates over- 
weighting in the yellow direction; if 
minus, indicates overweighting in the 
blue direction. The third centroid 
panel is cream colored and of nearly 
the same blue reflectance as the gray. 
It is used in the same way to evaluate 
the blue source-filter-photocell func- 
tion. 

In addition to the medium gray 
used for the centroid test, there is a 
white ceramic plaque, which was also 
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Specimen presentation differences 
Mounting Orientation 


Presence or absence of cover glass 
Specimen compression and ten: 
Specimen thickness and backing 
Randomization of fibers 

Pile-lay differences 


Specimen flatness 
Specimen orientation 


used as standard for the fabric meas- 
urements, and a dark gray. An inter- 
comparison of these three gray panels 
of widely different reflectances re- 
veals whether the photometric scale 
of an instrument is accurate. The 
white and light gray plaques span the 
reflectance region of interest for 
whites and near-whites. Readings of 
the dark gray are useful because 
they detect stray light, grid leakage, 
and other errors which are most 
readily found at the bottom of the 
reflectance scale. 

One panel is designed to disclose 
a geometric source of instrument dis- 
parity. This is susceptibility to loss 
of light from translucent specimens 
behind the specimen window edges. 
For this test, a block of white foam 
plastic into which light penetrates an 
inch is compared with the white por- 
celain enamel. The translucency of 
the plastic specimen is greater than 
that of most pile-fabric and fiber 
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specimens met in the textile indus- 
try. Therefore a comparison of the 
translucent foam plastic with the 
opaque white standard gives a mag- 
nified measure of any window-edge 
losses likely to occur when textile 
translucent specimens are measured 
for reflectance or color. 

Table III lists the standard panels 
and specimens which were circulated 
for the present study. It also lists by 
column headings the sources of 
measurement disparity tablulated 
above. They are separated into in- 
strument sources and sources of dis- 
parity from specimen presentation. 
It will be seen in this table that not 
only the standard panels but textile 
specimens were selected for the pur- 
pose of identifying sources of dis- 
parity. Figure 4 is a photograph of 
some of the panels and specimens 
studied during the present project. 

Four common types of fabric were 
measured twice, first with and then 
without cover glass. These were a 
standard square weave cotton greige 
goods, a bleached cotton of the same 
type, a wool flannel, and a cotton car- 
pet. Three rather bulky materials 
were sandwiched between cover glass 
to minimize the window-edge error. 
These were a nonwoven gauze, a 
terry, and a wad of nylon fibers ran- 
domly oriented. The last three fabrics 
chosen were optically brightened 
whites. One was another square 
weave cotton, one a knit cotton, and 
the last a nylon organdy. A nylon 
satin was circulated but it was so 
lustrous that it could not properly be 
measured by the techniques em- 
ployed for the other specimens. 


INSTRUMENT 
MEASUREMENTS 


As indicated above, the single set 
of standardized panels was first cir- 
culated. The instructions which went 
with these follow: 

“If you have a tristimulus reflect- 

ometer, please read green and blue 

reflectances. With the Color Dif- 
ference Meter, read, if possible, Rd 
and b. If your instrument does not 

have the Rd scale, read L and b. 

Read the specimens in two groups: 

Group I 
No. 1 Light gray (use as 
standard) 
No. 2 Tan 
No. 3 Cream 
Group II 
No. 4 White glass (use as 
standard) 
No. 5 White 
No. 1 Light gray 
No. 6 Dark gray 
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Bulky specimens in mounted and unmounted forms 


No. 7 Foam 

No. 8 Textile specimen, 
mounted between cover 
glasses 

No. 9 Textile specimen—meas- 
ure with and without ul- 
traviolet contribution if 
possible 

Insert the light gray tile and ad- 

just the instrument to give the 

values assigned it. Read specimens 

2 and 3; then repeat readings on 

the three tiles in the reverse or- 

der, finishing with a second pair 

of readings on specimen No. 1. 

Next go to White No. 4. Re- 
standardize the instrument to read 
this panel correctly, then read Nos. 

5, 6, etc. Rotate textile specimens 

90° between readings. Again take 

a second set of readings in the re- 

verse order, finishing with a second 

pair of readings on specimen No. 4.” 

It will be seen that two textile 
specimens were flattened for this first 
series of measurements. However, 
since the findings with these two cot- 
tons, one brightened and one not 
brightened, were substantially those 
from the latter test, they are not re- 
ported below. 

For the fabric study, two ceramic 
standards, one white and one gray, 
and a separate set of fabrics was pre- 
pared for each cooperator. All the 
fabric specimens of one type were 
cut from the same piece of goods. The 
data sheet carried instructions which 
read as follows: 

“Standardize instrument on white 

tile values (without cover glass). 

Read gray tile and #1 fabric, #3 

wool, #8A unmounted, #11 car- 
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pet all backed by white stand- 
ard and held flat with 4- to 5- 
pound weight. 

Mount cover glass. Take two read- 
ings on white and gray tiles and 
unmounted fabrics. 

Remove cover glass and 
mounted samples as above. 

Read the standard at the end, then 

Take a second set of readings as 
above, in reverse order, finishing 
with white standard and no cover 
glass. 

Where possible, measure samples 
with optical brightener both with 
and without ultraviolet. 

Compute averages for each speci- 
men. If, as the result of drift, the 
average of the initial standard 
differs from its assigned or True 
Standard value, multiply all the 
averages by the factor which 
will convert the standard aver- 
age to its Assigned Standard 
value, eg: 

Assigned Value 89.0 x 163 = 76.1 

Mean 89.2 

For the computations, you use only 

the Corrected Mean values.” 

Though they should have, these in- 

structions neglected to tell the op- 
erators to rotate each textile speci- 
men 90° between first and second 
sets of observations. However, most 
cperators did rotate specimens as 
they had with the first study. 


read 


REDUCTION OF DATA 
From each of the reflectometers, val- 
ues of G and B were read. From the 
color difference meters G = Ra 
could be read in some cases. In 
other cases L=10\/G was read. 
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Figure 5 
Blue centroid and standard-panel values from different instruments. 


None of the color difference meters 
read B directly. Instead they gave 
values of b = fe(G—B). To convert 
from b to blue reflectance, a nomo- 
graph was used. 

After mean readings of G and B 
were computed and checked for all 
instruments, these were corrected for 
each instrument by the multiplication 
factors giving the assigned values for 
the white standard. For specimens 
exposed without cover glass, the 
standard readings without cover glass 
were used. Where specimens were 
mounted behind cover glass, the 
readings of the white standard be- 
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Figure 6 


Blue reflectance of brightened fabrics measured 
by different instruments. 


(P817) 


pend bvnnmcomendiasnenassteatiinpens 


8 0 4 § 


hind cover glass were used. 

Results from the different speci- 
mens with the different instruments 
were first tabulated graphically by 
instrument to permit visual inspec- 
tion. The centroid, gray panel, and 
toam panel data for the standard 
panels were plotted for each filter on 
a separate sheet. Figure 5 
these standard-panel data for the 
blue filter. Separate graph sheets 
were made for 1) the unmounted flat 
fabrics, 2) the flat fabrics mounted 
behind glass, 3) the bulky specimens 
behind glass, and 4) the brightened 


shows 


fabrics behind glass. Figure 6 shows 
the blue reflectances of the three 
brightened fabrics. Closed points are 
used to indicate the inclusion of flu- 
orescence brightener contribution; 
open points are used to indicate its 
elimination by filter ahead of the 
specimen. 

Visual examination of the nine 
graphs, only two of which are printed 
here, revealed considerable variabil- 
ity between instruments but little 
that was systematic. Visual inspec- 
tion of the plotted data led to the re- 
jection of data from one instrument 
because it was badly and erratically 
out of line with the others. Inquiry 
at the laboratory where this instru- 
ment was used revealed that the op- 
erator failed to follow instructions 
and never removed the built-in cover 
glass. This operator merely added 
the present cover glass when it was 
called for and took it off when the 
cover glass was supposed to be re- 
moved. 

The one relationship discovered by 
visual inspection was that between 
blue centroid value and blue reflect- 
ance measured with brightener in- 
cluded. It will be seen by comparing 
the centroid line in Figure 5 and the 
solid lines in Figure 6 that where the 
centroid line dips, the blue reflectance 
curves rise. In other words, the more 
violet the blue filter, the higher the 
blue reflectance with brightener. 


Averages of the remaining values 
of green and blue reflectance were 
computed; then, as measures of dis- 
persion, values of the standard de- 
viation, sigma, were calculated. These 
calculated average reflectances and 
sigmas are shown in Table IV. 


TABLE IV 


Average reflectances, and disparities between 
instruments expressed by standard deviation, sigma 


Panel study 
Centroids (rel It gray 
Light gray (rel white 
Dark gray r 
Foam plastic (rel white 


Green reflectance Blue reflect 
irerage Stgma {veraze 


54.3 LS 51.7 
54.6 53.2 
$.7 7.5 


67.6 64.6 


Textile study (cover glass omitted 


Light gray panel 
Greige 80 x 80 cotton 
Wool flannel 


Bleached 80 x 80 cotton 


Cotton carpet 

Cover glass installed 
Light gray panel 
Greige 80 x 80 cotton 
Wool flannel 


Bleached 80 x 80 cotton 


° Cotton carpet 
} Nonwoven 
44 KNIT (5) | Terry 
w0 BLEACHED (4) Nylon fibers 
@ © NYLON (10) ] 
ear aneccerenfinsneeneneieen 80 x 80 cotton: br incl 
oe * excl 
br incl 
* excl 


Knit cotton: 
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Nylon organdy: br incl 
* excl 


53.2 51.9 
60.0 
69.4 
80.1 
74.4 


72.6 
82.5 
86.4 
78.1 


50.8 7 49.9 
71.6 58.4 
81.0 67.0 
86.8 80.9 
80.1 75.9 


Bulky specimens behind glass 


89.8 
90.3 
78.0 


82.2 
86.9 
74.8 


Brightened specimens behind glas 


84.7 i 93.5 
84.7 e 85.7 
89.0 5 98.9 
89.7 ‘ 88.5 
75.2 . 88.2 
75.8 791 
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Figure 7 
Relationship of blue centroid to blue re- 
flectance of brightened fabrics. 


ANALYSES OF RESULTS 
FLUORESCENT BRIGHTENERS 
As noted above, it was only in 
measurements of the blue reflect- 
ance of brightened specimens that 
any relations between panel tests and 
specimen results could be established. 
In Figure 7 are plotted the blue re- 
flectances against the blue centroid 
values for brightened specimens pre- 
viously shown in Figures 5 and 6. It 
will be seen that of the three bright- 
ened specimens, No. 5 shows both the 
highest blue reflectance and _ the 
greatest change of reflectance as a 
function of blue centroid. By con- 
trast, the nylon organdy shows the 
smallest values of blue reflectance 
and the smallest change. 

It must be remembered that the 
spectral centroids refer to the com- 
bined spectral product of source- 
filter and photodetector. No data 
were obtained on the color temper- 
atures of the light sources used in 
the different instruments, although it 
is known that all are in the range, 
2900°K to 3300°K. Because markedly 
different filters and photodetectors 
are used in the different instruments, 
it is not safe to assume any relation- 
ship between blue centroid and light 
source color temperature. Since per- 
centage of ultraviolet increases rap- 
idly with increasing color tempera- 
ture, it is reasonable to suppose that 
differences in source color temper- 
ature are responsible for some of the 
scatter of points about the lines 
shown in Figure 7. 

Though illuminant color tempera- 
tures were not measured, it is quite 
certain that differences in filters and 
photo detectors were responsible for 
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40 80 
GREEN REFLECTANCE (unmounted) 
Figure 8 
Curved reflectance scale :esulting from use of cover glass. 


a major part of the blue centroid 
differences. It is, therefore, reaso')- 
able to ask why the blue reflectance: s 
with brightener contribution are : 

definitely a function of blue centroi 

The answer lies in the fact that th 

brighteners preferred by the mark:| 
are violet in hue and have their max- 
imum emissions near 435 my which 
is on the violet side of the center o! 
the blue tristimulus function. It is 
almost certainly for this reason that 
the tristimulus functions with violet 
centroids give the highest brigtene: 
reflectances. It may be noted in this 
connection that the brightened nylon 
organdy was more greenish than the 
other two specimens. This greenish 
cast would suggest that its brightener 
peaked at a somewhat longer wave- 
length than the others. If this is so, 
one would expect less of a change 
of blue reflectance with blue centroid. 
This diminished effect is, in fact, 
shown in Figure 7. 

Cover glasses and glass containers 
are widely used for color measure- 
ments of textiles to provide the flat 
planes necessary for precise reflect- 
ance measurements. In the present 
study, lantern slide cover glass about 
one millimeter thick was used. 

In connection with the blue re- 
flectance measurements of brightened 
fabrics, a test was performed to see 
if cover glasses, because of their 
ultraviolet absorption, diminish fluo- 
rescence contribution to reflectance. 
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The two 80 x 80 cotton fabrics, one 
brightened and one not brightened, 
were measured for blue reflectance 
relative to the white standard, once 
with and once without cover glass. 
The following were obtained: 

— Blue reflectances —— 


Unbrightened Brightened 


79.1 90.9 
79.5 93.4 


Without cover g:ass 
Behind cover glass 


It appears from the foregoing that 
the cover glass increases rather than 
decreases the blue reflectance of 
fluorescent specimens. Actually, the 
apparent increase is probably due to 
the comparison effect described be- 
low. It is apparent, however, that 
the cover glass causes negligible loss 
of fluorescence contribution. 

It will be seen that the first two 
groups of data for textile specimens 
in Table IV refer to the same four 
specimens first without, and then be- 
hind cover glass. From the figures for 
standard deviation, it will be seen 
that use of the cover glass greatly 
improves the precision. (The wool 
discrepancies in B should be ignored, 
for a reason explained below.) 

It will be seen from the reflect- 
ance values in Table IV that the re- 
flectances behind cover glass are 
generally less than those without. 
Actually, the introduction of cover 
glass makes the reflectance scale non- 
linear because of interreflections be- 
tween glass and specimen. If the to- 
tal diffuse reflectance of the cover 
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TABLE V 


Changes in reflectance measured by 
one laboratory as each specimen was rotated 90° 
(Hunterlab D40 Reflectometer) 


Specimen 
Cover glass omitted 
Light gray panel 
Greige 80 x 80 cotton 
Wool flannel 
Bleached 80 x 80 cotton 
Cotton carpet 


Cover glass installed 
Light gray panel 
Greige 80 x 80 cotton 
Wool flannel 
Bleached 80 x 80 cotton 
Cotton carpet 
Bulky specimens behind glas 
Nonwoven 
Terry 
Nylon fibers 
Brightened specimens behind glass 
80 x 80 cotton: brtnr included 
brtnr excluded 
brtnr included 
brtnr excluded 
Nylon organdy: brtnr included 
brtnr excluded 


Knit cotton: 


glass is assumed to then 


roughly: 


10%, 


B= kk XE 

Where R- is measured reflectance 
with cover glass, R is measured re- 
flectance without, and k is adjusted 
to make the standard give its correct 
reflectance reading. In Figure 8 are 
plotted the green reflectance values 
for the four specimens, R being plot- 
ted as abcissa and R- as ordinates. On 
this same graph is shown the curve 
R- = k X R’” with standard adjusted 
to unity at 86. It will be seen that 
most of the experimental points lie 
close to this computed curve. 

However, the value for the cotton 

pile fabric lies well above the curve 
in Figure 8. When compressed 
against glass, the cotton pile carpet 
is more opaque and thus reads higher 
in reflectance than when its pile 
stands free so that light can be trap- 
ped behind and between the pile 
tufts. The measured increases in re- 
flectance due to compression against 
glass are pronounced when the speci- 
mens are pile fabrics or are normally 
low in density so that light may pen- 
etrate when they are not com- 
pressed. With flat opaque fabrics, the 
effects of compression are much less. 

To summarize, the use of cover 

glasses results in: 

1) Marked improvement 
cision, 

2) Nonlinear readings of reflect- 
ance, 

3) Higher reflectances because of 
compression, chiefly with pile 
fabrics and specimens of low 
density. 


in pre- 


OTHER EFFECTS———Wherever 
the sigmas in Table IV are above 
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two, the original reflectance data 
were studied to see what might have 
caused the large disparities. 

The high value for B of the dark 
gray test panel was due to a 10% er- 
ror in one instrument. This error was 
suspected to be due to grid leakage 
in a galvanometer tube. This is typ- 
ical of the type of instrument defect 
the standard panels are designed to 
uncover. 

The high standard deviations with 
the foam panel for both filters show 
that there are significant differences 
between the instrumerits in suscep- 
tibility to light losses from translu- 
cent specimens. If the fibers and non- 
woven specimens studied during this 
test had not been so tightly com- 
pressed, disparities which correlated 
with those for the foam panel would 
probably have appeared. 

Turning now to the textile speci- 
mens, the standard deviation is high 
on both B values for the wool fabric. 
The large disparities with this fabric 
were found to be due to the presence 
of unsuspected fluorescent brightener. 
Although this fabric has a definite 
yellowish cast, it, nevertheless, had 
brighteners enough to cause a blue 
reflectance change of 4% with a re- 
flectometer capable of brightener 
evaluation. 

The high standard deviations for 
the unmounted carpet specimen are 
probably due to the variability of 
pile-lay and orientation. When the 
cover glass was used to compress the 
pile in a uniform and random man- 
ner, the disparities between instru- 
ments dropped to less than half their 
original values. 

The high standard deviation for B 
of cotton No. 8 is unexplained. The 


American Dyestuff Reporter 


Instrument 
Multipurpose Reflectometer 


TABLE VI 


Changes in reflectance of one specimen (80 x 80 bl cotton) 
as specimen was rotated 90° in each laboratory 


Unmounted 
Spectmen 
Green Blue 
4.8 5.1 
4.9 0.7 
3.0 
3.1 
3.0 


Specimen 
behind glass 
Green Blue 
0.2 0.2 
0.9 


+ 
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a 


i 0 
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4.1 
2.9 
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high B value for the nonwoven was 
due to one instrument. A _ repeat 
measurement of the specimen on this 
instrument decreased the disparity 
only slightly so that this discrepancy 
is also unexplained. It will be noted 
that the sigmas for B are generally 
greated than those for G. 

The high standard deviations for 
the blue reflectances of the fluores- 
cent specimens is, of course, ex- 
plained by the above described dif- 
ferences in blue filter centroids and 
to the probable differences in illumi- 
nant color temperature. 


OPERATOR CONTRIBUTIONS 
TO DISPARITIES~——There are 
standard deviations of the order of 
1.0 to 2.0 which remain after the 
larger sources of disparity are ex- 
plained. It is of interest to know what 
part of this disparity can be ascribed 
to the limitations of the experiment, 
what part to the operator and what 
part may be due to the considerable 
differences between instruments used. 

At one laboratory, one operator 
measured two sets of specimens on 
the same instrument. The standard 
deviation for the differences between 
the two instruments on all the textile 
specimens was .95. It was suspected 
that the operator had been careless 
about following instructions to rotate 
the specimens 90° between readings 
and accordingly she was told to again 
take two complete sets of data on one 
instrument, this time with only one 
set of specimens. This was done, but 
the standard deviation dropped only 
to .85. By contrast, two operators 
using one instrument and one set of 
specimens in another laboratory ob- 
tained differences giving a sigma of 
1.3. One set of specimens measured 
by one operator on three markedly 
different instruments at a third lab- 
oratory produced a sigma of 1.4. 

Although it would admittedly be 
desirable to repeat the present ex- 
periments with more careful statisti- 
cal controls and analyses, it is quite 
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apparent from the foregoing that dif- 
ferences of the order of 1% in re- 
flectance can be expected to occur 
when specimens of the present var- 
iety are measured even by one care- 
ful operator. Adding to the number 
of operators or to the variety of in- 
struments will increase this disparity 
somewhat, but not seriously. One 
must look to the basic test method for 
sources of differences which average 
about 1%. 


SPECIMEN ORIENTATION 
Examination of the data suggested 
that several of the operators some- 
times failed to follow instructions 
and rotate each specimen 90° be- 
tween readings. The effect of this 
90° rotation was much larger on 
some specimens than on others. Table 
V shows the changes in measured 
reflectance with 90° rotation obtained 
by one operator who, it was apparent, 
was quite careful in her manipulation 
of the instrument. It will be seen that 
both the cotton knit and 80 square 
samples changed measured reflect- 
ance importantly when they were 
turned 90°. 

Table VI shows differences be- 
tween measured reflectance on all in- 
struments with the regularly bleached 
80 square cotton taken to avoid the 
fluorescence complication. There are 
significant departures from the 4.0% 
average change with rotation. These 
occur with instruments 2A, 2B, 13B, 
and 12. Data for instrument No. 11 
failed to show the expected rotational 
changes. However, inquiry revealed 
that the pairs of readings reported 
for No. 11 were actually averages of 
pairs after the desired 90° rotation. 
For this reason, data for No. i1 are 
not included in Table VI. It should 
be noted here that the rotational 
change for instrument No. 8, which 
uses diffuse sphere illumination is 
still about half that for the 45°0° in- 
struments. This instrument uses a 
40° viewing angle. Only with diffuse 
illumination and 0° viewing would 
this rotational effect disappear. 

It is fairly apparent that the opera- 
tors of instruments 2A, 2B, 13B and 
12 sometimes forgot to rotate their 
specimens. However when their data 
are removed and standard deviations 
are recomputed, the decreases of 
sigma are negligible. In spite of this, 
differences in specimen orientation 
are believed to be a major factor in 
the disparities which remain. Speci- 
men orientations were only made by 
eye and this method or orientation 


is not exact enough for highly precise 
work. 


October 16, 1961 e 





YELLOWNESS———As was noted 
above, the eye is roughly four times 
as critical of yellowness (measured 
by G—B) as of reflectance (G) alone. 
Thus, relatively poor precision in 
measurement of reflectance is toler- 
able if the precision for G—B dif- 
ferences is high. (One of the ad- 
vantages of the Color Difference 
Meter is its direct response to G—B 
signals. It thus avoids the errors in- 
troduced by separate reflectance 
readings). 

Values of yellowness were com- 
puted from readings of the three spe- 
cimens behind cover glass to deter- 
mine whether the instrument preci- 
sion for yellowness was better than 
that for reflectance. This yellowness 
precision should be better because 
changes in reflectance from wrinkles, 
orientation, compression, ete should 
be eliminated if the specimens are not 
moved between readings. Standard 
deviations between instruments for 
green, for blue, and for yellowness 
of these three specimens are as fol- 
lows: 

Sandard Deviations 
B = 


Greige f ‘ 13 
Bleached ; , & 
Carpet 7 


Fortunately, the standard devia- 
tions for yellowness are definitely 
better than those for reflectance ex- 
cept in the one case of the greige 
specimen. In this case, the above 
mentioned grid current B error is 
responsible for the high sigma value 
of both B and Yel. 


CONCLUSIONS 


It is apparent from the data re- 
ported above and from the exper- 
iences gained during the present 
study that careful work is essential 
both in instrument calibration and 
operation if repeatable measurements 
of reflectance, yellowness, and white- 
ness of textile materials are to be ob- 
tained. If proper precautions are 
taken, it is believed that one may ex- 
pect agreement to 1.0 units or less 
for different instruments, different 
operators, and flat nonfiuorescent 
specimens. 

Instruments do not have to be of 
the same make and model for this 
comparison of results, but standards 
must have the same basis of calibra- 
tion and there must be uniformity in 
the techniques of specimen presenta- 
tion. A series of standard panels is 
being developed to reveal important 
differences between instruments. Use 
of such series should eliminate most 
of the disparities arising from in- 
strument characteristics. This series 
should be useful both for keeping in- 
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struments in calibration and for in- 
tercomr.ring different instruments. 

For reproducible measurements of 
textiles, however, the technique of 
presenting the specimen for measure- 
ment is generally the most important 
aspect of the problem of obtaining 
accuracy. To obtain reflectance, yel- 
lowness, or whiteness measurements 
of textile specimens, which will be re- 
peatable from time to time and from 
one laboratory to another, the follow- 
ing recommendations are made: 

1) Use standards similar to speci- 
men in reflectance and read at the 
end as well as at the beginning of 
each series of observations in order 
to identify and adjust values to com- 
pensate for any instrument drift. 

2) Use a cover glass where possible 
and expose several thicknesses of the 
specimen backing it with the stand 
ard and with a uniform force to pro- 
vide repeatable compression. 

3) Orient specimens carefully be- 
fore observation, once in the warp 
and once in the fill direction so as to 
provide a color value typical of the 
specimen. Note that direction of or- 
ientation is critical for many textile 
specimens. 

4) Where fluorescent brighteners 
are present, note whether the ultra- 
violet absorbing filter is before or 
after the specimen in the light path. 
Use blue centroid test on blue 
source-filter-photodetector combina- 
tion. 

5) With fibers, pile fabrics or other 
bulky specimens, randomize fiber 
orientation and compress specimen 
against cover glass with standard 
force. 

In closing, it might be noted that 
because instrument and textile tech- 
nologists worked together on this 
project, problems were recognized 
and studied which either group work- 
ing alone might not have uncovered. 
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end result, have been neglected. This 


is a subject worthy of further study 
by our industry. 
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NOTICE TO AUTHORS OF PAPERS 


ANUSCRIPTS for the Proceed- 
ings of the American Association 
of Textile Chemists and Colorists 
shall conform to the requirements 
and standards given in this Notice. 
Before publication, manuscripts for 
the Proceedings shall be approved by 
the Editor, not only for editorial cor- 
rectness according to the standards 
of this Notice, but also for content of 
technical matter. In his work, the 
Editor may enlist the aid of anony- 
mous reviewers who are selected for 
expert knowledge in particular fields. 
It is presumed that authors in 
studying the comments of reviewers 
and of the Editor will remember that 
all recommendations are made in a 
kindly, helpful, sympathetic manner 
to improve the paper in both literary 
and technical excellence. Although 
authors should cheerfully consider 
suggestions, they are expected to de- 
fend their position if justified, espe- 
cially when strictly technical matters 
are involved with which the authors 
have an intimate knowledge. 

AATCC strives to maintain a high 
scientific and professional standard 
for papers. Authors must make every 
effort to avoid the use of trade names, 
commercial products or process 
mames wherever such use may be 
construed as advertising. Wherever 
possible, scientific nomenclature must 


be employed eg, Colour Index desig- 
nations for dyestuffs and pigments in 
place of the trade names. It is recog- 
nized that in some instances trade 
names are necessary to avoid lengthy 


description. Certain trade names 
have been so widely used as to be- 
come generic and these normally are 
permissable. Further, some technical 
papers may involve the presentation 
of a new product or process wherein 
trade name reference is obligatory. 

Giving due consideration to such 
valid exceptions, it is incumbent upon 
the author to maintain the proper 
scientific attitude, avoiding any ex- 
pressions or devices aimed at promot- 
ing a particular product or process. 

Questionable papers are to be re- 
ferred to the chairman of the Publica- 
tions Committee, who will submit 
them to an editorial board which 
would be appointed as needed. The 
Board would report to the Publica- 
tions Committee, which would have 
the final voice in accepting or reject- 
in a paper. 


MANUSCRIPTS — Manuscripts 
shall be typewritten double-spaced 
with approximately one-inch margins 
on 8.5xll-inch white paper. In addi- 
tion to the original, at least one car- 
bon copy is required. Pages are to be 
numbered consecutively with Arabic 
numerals, and each page after the 
first shall carry the authorship at the 


very top. Tables and figures shall 
also be numbered consecutively, the 
tables with headings containing Ro- 
man numerals as TABLE I, TABLE 
II, etc, and the figures with Arabic 
numerals as Figure 1, Figure 2, etc, 
appearing below the figures. The 
names of the authors and their lab- 
oratories or business connections 
should appear below the title of the 
paper. 


LITERARY STYLE AND FORM 
OF PRESENTATION—In the writing 
of papers, authors are requested to 
observe a trenchant, simple style of 
writing directed to textile chemists 
and colorists with at least an elemen- 
tary knowledge of chemistry, physics, 
mathematics, engineering, textile pro- 
cesses and textile machinery. 

In the organization of the material, 
there should be one or more intro- 
ductory paragraphs setting forth the 
occasion, significance and main ob- 
jectives of the paper and of the 
method of attack. This should be fol- 
lowed by the body of the presenta- 
tion, either with discussions inter- 
spersed throughout this portion or 
with a_ collected section marked 
“DISCUSSION” after the main body 
of the paper. Finally, there may be a 
brief section at the end entitled 
“SUMMARY” or “CONCLUSIONS.” 

Center and side headings make for 
easier reading. Center headings 
should be employed sparingly and 
generally will include only very im- 
portant section headings, such as 
“INTRODUCTION,” “EXPERIMEN- 
TAL,” “DISCUSSION,” “CONCLU- 
SIONS,” “SUMMARY,” and “REF- 
ERENCES.” Side headings (see sixth 
paragraph of this Notice for an ex- 
ample) shall be indented and run 
into the text to which they apply, and 
shall be separated from the paragraph 
by a dash. The publisher will print 
center headings in bold-face capitals 
and side headings in capitals. 


LITERATURE REFERENCES AND 
FOOTNOTES—References to the lit- 
erature and all footnotes (except 
those in tables) shall be numbered 
consecutively with underlined Arabic 
numerals in parentheses at the proper 
place in the text. Where a reference 
or footnote is to be used again, the 
original number is simply repeated; 
this obviates the necessity of repeat- 
ing the footnote or reference at the 
bottom of the page. References to the 
literature shall conform to the univer- 
sal usages followed by Chemical Ab- 
stracts, which include underlining of 
journal names to indicate italicization 
in printing. The abbreviated codes for 
many journal names appear on page 
183 of the 1959 Technical Manual. 

The spelling and rules of punctua- 


tion followed in manuscripts shall be 
those found in the “Merriam-Webster 
New International Dictionary”; ab- 
breviations and chemical formulas 
shall conform to Chemical Abstracts. 


FIGURE AND GRAPHS—Figures 
and graphs should be black line draw- 
ings on white drawing paper. Photo- 
graphic prints are acceptable, prefer- 
ably glossy prints on double-weight 
paper. Duplicates should be available 
for dispatch to reviewers. In graphs 
the frame and actual curves should 
be inked more heavily than the co- 
ordinate lines, and these latter should 
not be too close together. Various 
styles of broken lines are sometimes 
desirable to distinguish curves. Ex- 
perimental points should be given 
with small plane figures, such as cir- 
cles, squares, diamonds, or triangles. 
Numbers and legends on co-ordinate 
axes are to be lettered in the graph 
by the author. Number and titles of 
figures should be placed below the 
diagram or on the edge of the back. 
Each piece of illustration copy should 
bear on the margin or on the edge of 
the back the name of the author and 
the title of the paper. 


SYNOPSIS—A separately written 
synopsis of not over 200 words con- 
taining the gist of the subject matter 
must accompany every manuscript. 


GALLEY PROOFS—Galley proofs 
will be sent to the author by the pub- 
lisher for correction before publica- 
tion. 


AUTHOR’S COPIES—Fifty copies 
of papers published in the Proceed- 
ings will be furnished without charge 
by the publisher if requested when 
galley proofs are returned. These 
copies are printed on one side of the 
sheet only and then stapled together. 
A schedule of prices of reprints in the 
usual form accompanies the galley 
proofs. 


OWNERSHIP OF COPYRIGHTS 
AND PATENTS—All papers pre- 
sented at general meetings of the As- 
sociation or at meetings of any of its 
local sections and all communications 
shall become the property of the As- 
sociation. Such papers are not to be 
published elsewhere until they have 
appeared in the Proceedings of the 
Association. Papers published in the 
Proceedings are copyrighted by the 
Association. Any patentable disclos- 
ures shall of course remain the prop- 
erty of the author or authors. 


TRADEMARKS—As the AATCC 
wishes to co-operate in the protection 
of trademarks, it is requested that, 
in the body of the article, trademarks 
be written with an initial capital 
letter. 





25 years of research, service and experience 
Buarantee the excellence of 


‘SODYECO — 


Liquid Sulfur Dall 


The many advantages of liquid sulfur dyes are well known to the 
world of textiles. Here at SODYECO, the industry’s largest 
sulfur dye research and laboratory facilities are working con- 
stantly to improve the dyestuffs that are already the standard of 
the world .. .and to develop new types for your changing needs. 


The only complete range of Liquid Sulfur Dyes in the world 


Southern Dyestuff Company 
< SODYECO > CHARLOTTE » NORTH CAROLINA 


THE WORLD'S LEADING MANUFACTURER OF SULFUR DYES 
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Poly-Tergent® surfactants improve your wet-process operations 


Name your fibre and process... then 
ask your Olin man for the Poly-Tergent 
surfactant best suited to your needs. 
You’ll find that Poly-Tergent products 
greatly improve penetration. They aid 
starch removal in desizing, and the sta- 
bility of the Poly-Tergent surfactants 
permits their use in either hypochlorite 
or peroxide bleaches. 


Use Poly-Tergent surfactants in resin 
impregnating baths and similar appli- 
cations, for they do not adversely affect 
crease angle recovery, tensile strength or 
Elmendorf Tearability. They’re efficient, 
too, in dyeing and printing. For instan- 
taneous wetting-out of the fabric, as in 
finishing baths, Poly-Tergent products 


are not only useful, but have the impor- 
tant advantage of being readily rinsed 
out. Add scouring operations, soaping 
prints, vat dyeing and napthol dyeing 
and you can appreciate the versatility of 
Poly-Tergent surfactants for practically 
all textile processes. 


An experienced staff of Olin techni- 
cians is ready to help you apply Poly- 
Tergent nonionic surfactants in your mill 
operations. Write for complete informa- 
tion to: OLIN MATHIESON, Organic 
Chemicals, 745 Fifth Ave., New York 22. 
Poly-Tergent® is a trademark 8944 


Ethylene Oxide « Ethylene Glycols * Polyethylene Glycols * Propylene 
Oxide * Propylene Glycols * Polypropylene Glycols * Ethanolamines * 
Glycol Ethers « Surfactants * Ethylene Dichloride * Propylene Dichloride 
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BOOK REVIEWS 


Diazo and Azo Chemistry: Aliphatic and 
Aromatic Compounds 


Author: Heinrich Zollinger 

Published by: Interscience Publishers, Inc (April 1961) 
250 Fifth Ave 
New York 1, NY 


pp: 444 
Price: $16.50 


This noteworthy volume by Professor Heinrich Zoll- 
inger is now available for the first time in the English 
language and it is indeed an outstanding work; a “must” 
for every worker in the field of dyestuffs. The arrange- 
ment of chapters, and thorough scholarship of the work 
is a model to be aspired towards for scientific authors. 
An impressive reference list of 2,388 entries as well as a 
list of 210 patents, an index of 37 pages and a list of 
code letters for dye manufacturers make this well- 
illustrated volume a valuable addition to the working 
library of the investigator and dyestuff manufacturer. 


The Proceedings of the National Conference 
on Water Pollution held in Washington, 
DC, December 12-14, 1960 


Published by: US Dept of Health, Education, and Welfare 
Public Health Service 
Washington 25, DC 
A reasonable number of copies of this report may be 
obtained from the office of: 
Frank A Butrico 
Executive Secretary 
National Conference on Water Poilution 
Room 4216 South Building 


GENERAL CALENDAR 
OF COMING EVENTS 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS, TEXTILE 
ENGINEERING DIVISION 


Nov 1-2 (Annual Meeting Massachusetts Institute of Tech- 
nology, Cambridge, Mass); Apr 11-13 (Spring Meeting North 
Carolina State College, Raleigh, NC) 

FIBER SOCIETY 
April 11-13 (North Carolina State College, Raleigh, NC) 


INTERNATIONAL TEXTILE MACHINERY EXPOSITION 
Sept 1962 (3rd Exposition, Hannover, Germany) 


NARROW FABRICS INSTITUTE, INC 
Nov 13-15 (Statler-Hilton, New York, NY) 


NATIONAL COTTON COUNCIL OF AMERICA 
Nov 8-9 (1961 Chemical Finishing Conference————Sheraton Park 


Hotel, Washington, DC); Oct 3-4, 1962 (1962 Chemical Finishing | 


Conference————-Sheraton Park Hotel, Washington. DC) 


NATIONAL RETAIL MERCHANTS ASSOCIATION 


May 20-23 (Fibers, Fabrics and Finishes Exposition 


New 
York Trade Show Bidg. New York, NY) 


SYNTHETIC ORGANIC CHEMICAI. MANUFACTURERS ASSOCIA- 
TION OF THE UNITED STATES 


Nov 14 (Luncheon Meeting Palm Terrace Suite, Hotel Roose- 
velt, New York, NY); Dec 7 (Annual Meeting and Dinner——— 
Hotel Roosevelt, New York, NY) 


WORLD CONGRESS FOR MAN-MADE FIBERS 
May 15-18, 1962 (2nd World Congress, London, England) 
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AWA CEM DOA Ud mabe 


PUBLICATION 
DATES 


JANUARY . . 8-22 
FEBRUARY 5-19 
MARCH 5-19 
APRIL 2-16-30 
MAY 14-28 
JUNE 11-25 
Ss 9-23 
AUGUST . 6-20 
SEPTEMBER 3-17 
OCTOBER . 1-15-29* 
NOVEMBER 12-26 
DECEMBER 107-24 


... AND 
SPECIAL 
ISSUES 


*AATCC CONVENTION ISSUE 


October 29, 1962 
Advertising Closing Date October 8, 1962 


TANNUAL PROCESSING REVIEW NUMBER 


Publication Date December 10, 1962 
Advertising Closing Date November 19, 1962 
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A BIG NAME IN APPAREL 
AND HOUSEHOLD FABRICS 


A well known and highly respected fabric producer for many 
years, Dan River’s growth and expansion since World War II 
can only be expressed by one word—PHENOMENAL. 


We are proud that we have been privileged to participate in 
Dan River’s many multi-million dollar modernization pro- 
jects through the years. 


Since 1940 we have installed 67 production kiers in the 
Danville plants and 9 kiers in one of the Alabama plants. 


Machinery arrangements permit dye lots to range from 100 
pounds of beams or cheeses. 


During the same period Dan River’s Department has in- 


stalled 12 small dyeing machines ranging from 1 pound to 
40 pounds per machine. 


40th ANNIVERSARY |_ 


Gaston County Dyeing Machine Go. 


WORLD'S LARGEST PRODUCERS OF PRESSURE DYEING & DRYING MACHINERY 
STANLEY, N. C., U.S.A. 


REPRESENTATIVES 
eT ON me J. R. Angel 


ae See tot) Os a ee 
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Reeves Grants License to Fab-Lace 

Announcement has been made by Reeves Brothers, Inc, 
manufacturers of Curon foam, granting Fab-Lace, Inc, a 
license to laminate its own goods using Reeves’ patented 
heat-laminating process, with the work to be done by Fab- 
Lace’s subsidiary, Lamatronics Industries, Inc, Amsterdam, 
NY. Fab-Lace is also licensed to use the trade mark Curon- 
ized when the lamination has been made with Curon foam. 

According to Arthur Kreizel of Fab-Lace, the firm, which 
presently manufactures rashcel and tricot fabrics, will spe- 
cialize in warp knitted laminates, It offers a complete 
line of Antron and nylon, brushed and sueded cloths in addi- 
tion to a group of novelties. All Fab-Lace’s output will be 
offered with the new Curon E-Z finish designed for slip- 
ease sewability. Fab-Lace will market its lines through 
its New York sales offices at 20 West 37th St. 


Oronite Phthalic Anhydride 
Contract Awarded 


The contract for the design, engineering and construction 
of a 30-million-pounds-per-year phthalic anhydride plant 
has been awarded to Badger Manufacturing Co by California 
Oil Co, Eastern Division. The plant will be constructed at 
Perth Amboy, NJ, and is expected to be completed in the 
fall of 1962. 

California Oil Co will operate the plant for Oronite Divi- 
sion of California Chemical Co. 

Design for the plant will be based on California Research 
Corp’s fixed-bed process for phthalic production by oxidation 
of orthoxylene. The process is said to be an improved 
version of that used in an Oronite plant built in 1945, which 
reportedly was the first commercially successful orthoxyl- 
ene-phthalic unit. 

This project is the eleventh phthalic anhydride contract 
awarded to Badger since mid-1958 and is said to make the 
total annual capacity of these Badger plants well over 300 
million pounds. 


Biddle Sawyer Forms New Enzyme Division 


Biddle Sawyer Corp, chemical importers and distributors, 
has announced the formation of a new division, to be known 
as Enzyme Development Corp, which has been established 
for the purpose of expanding research, manufacturing and 
marketing facilities for enzymes and enzyme preparations, 
and to seek and promote new applications for enzymes. 

Enzyme Development Corp is the outgrowth of a depart- 
ment of Biddle Sawyer, established several years ago, to 
conduct research, produce and distribute plant enzymes. 
Biddle Sawyer has operated joint research facilities with 
Nagase & Co, Ltd, an enzyme manufacturer in Japan. In 
addition, experimental projects in enzymology are currently 
being conducted with several universities in Japan and the 
United States. 

Increasing knowledge, the corporation affirms, has em- 
phasized the desirability of an expanded program, devoting 
even more attention to the preparation, purification and 
utilization of these biochemical catalysts. According to corp- 
oration spokesman, Enzyme Development Corp will be pre- 
pared to offer assistance to consumers in the form of analy- 
ses, studies, suggestions for improving present usage of 
enzymes, and potential new applications of enzymes in 
the other industries. For research workers, a number of 
highly purified and newly isolated crystalline enzymes will 
be available. 


Headquarters for the new division are at 64 Wall St, New 
York 5, NY. 


Ames Textile Corp Division 


Purchases Shawmut, Inc 
I A Wyner & Co, division of Ames Textile Corp, has an- 
nounced that it has purchased the knitting, dyeing and fin- 
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ishing business of Shawmut, Inc, located at Porter St, 
Stoughton, Mass. 

The wholly owned facility will increase by upwards of 
112,000 yards a week the finishing production of the Wyner 
division, according to Ames Stevens, Jr, treasurer. 

Mr Stevens said the purchase is another vital step in the 
expansion of the Wyner Division in the knit goods business. 
One of the basic reasons for the purchase, he said, was to 
insure Wyner of the entire output of the Shawmut mill, 
where for many years it has been a major customer. 

The Wyner Division, known for its Sag-No-Mor label, 
became a part of Ames Textile Corporation in 1960. 


Metal Hydrides and Bayer, Germany 


Sign Agreement 

A reciprocal agreement has been signed between Metal 
Hydrides Inc and Farbenfabriken Bayer Aktiengesellschaft, 
Leverkusen, West Germany, for cooperation in expanding 
markets for alkali metal borohydrides. 

The purpose of the agreement is the exchange of informa- 
tion in respect to uses of borohydrides in various fields of 
industry. Subject to existing commitments, cooperation is 
established on patents and licensing. This also includes 
manufacturing know-how under certain provisions. 

Metal Hyrides Inc produces alkali metal borohydrides in 
the United States; Bayer is the sole producer in Europe. 


Covington Plant Completed by Hercules 


Hercules Powder Co, commercial producer of polypropyl- 
ene, has announced completion of its multimillion-pound 
polypropylene fiber plant in Covington, Va. This plant, 
with an initial annual capacity of 12 million pounds, is 
readily expandable in order to meet the market demands 
of the future, according to Forest B Evans, manager of the 
Fiber Development Department. 

Hercules’ polypropylene fiber is being produced at the 
former Industrial Rayon Corp nylon facility, which has 
been completely redesigned for this purpose. In addition, 
a complete fiber research center has been established at 
Covington, occupying a large portion of the former IRC 
rayon plant there. Facilities have been built to perform 
all steps in fiber development from chemical research 
through fabric construction and end-use testing. 

Hercules polypropylene fiber is available in three forms: 
continuous multifilament yarn, staple fiber, and tow. Re- 
portedly possessing properties of high strength, lightweight, 
and excellent coverage, Hercules’ polypropylene fiber is said 
to offer the textile technician and designer new opportuni- 
ties in a variety of markets. The fiber is suggested for use 
in woven, nonwoven, tufted, and knitted fabrics. 

Sales headquarters for Hercules Fiber Development De- 
partment are at 380 Madison Ave, New York, with a re- 


cently opened branch office at 1214 Wachovia Bank Bldg, 
Charlotte, NC. 


Chemical Process to Handle West Coast 


Distribution of Specialty Resin 

Atlas Chemical Industries, Inc, Wilmington, Del, has an- 
nounced that distribution of Atlac 382 bisphenol polyester 
resin on the West Coast will now be handled by Chemical 
Process Co, Redwood City, Cal, in a ten-state western area. 

Atlac 382 is a specialty resin used primarily in the con- 
struction of corrosion-resistant chemical process equipment. 
The resin will be available through Chemical Process both 
as a dry powder and in various blends with styrene. 

At the present time Chemical Process manufacturers Dion 
ortho and isophthalic polyesters and maintains sales and 
technical service in its marketing area. The Atlac resin 
will be sold by the same sales organization currently hand- 
ling the Dion and Dion-Iso line. 


(825) 61 





NEW PRODUCTS AND DEVELOPMENTS 


Lotol L-4634-D 


A new, self-curing latex compound for carpet backing, 
which is said to require approximately half the amount of 
thickener material used in standard compounds, has been 
developed by the Naugatuck Chemical Division, United 
States Rubber Co. 

In addition to allowing economical use of expensive thick- 
ening materials, the new compound has good heat and light- 
aging characteristics, it is claimed. It also is said to have 
excellent low-temperature properties and high filler toler- 
ance. 

Lotol L-4634-D, the new material, is the second self- 
curing latex compound developed by Naugatuck Chemical. 
Principal advantage of the self-curing materials is said to 
be that they eliminate the need for high-temperature oven 
curing, which is expensive and time-consuming. 

The self-curing compounds reportedly do not contain the 
usual sulfur curing agents and accelerator chemicals, which 
can cause offensive odors and staining. 

It is stated that the new compound was specifically de- 
veloped to enable carpet manufacturers to achieve addi- 
tional economies during the backing operation. By re- 
quiring less thickening agents, and having a greater tol- 
erance to filler materials, the new compound reportedly 
permits measurable savings. 

These carpet-maker benefits have been realized without 
reducing other properties of the self-curing compound, it is 
claimed. Extensive tests reportedly show it has excellent 
tuft and pile lock, resilience, hand and resistance to deform- 
ation. Fade-Ometer tests are said to demonstrate that it 
is more resistant to heat and light-aging than other self- 
curing compounds now on the market. 

The new compound is currently being produced, and is 
being used by several carpet makers. 


Floating Foam Arrestor 
for Portable and Stationary Mixers 


A floating foam arrestor is now available for use on Bar- 
rington Industries’ high-speed, high-shear mixers, for those 
instances in which foam is created as a result of especially 
troublesome materials. 

The floating mats are custom cut to customer specifica- 
tions so as to almost completely cover the surface of the 
material in the mixing tank. They are attached to the shaft 
of the Barrington mixer and adjusted to lay on the surface 
of the liquid mix. Material forced to the surface during 
mixing is deflected horizontally along the bottom of the 
mat and down the sides of the mixing tank. 

Barrington’s floating foam arrestor concept is covered 
by a pending patent application. It is available on a full 
range of mixers with capacities from 3 gallons to stationary 
units with capacities in excess of 3000 gallons. 

For addtional information contact: Barrington Industries, 
Inc, 185 Union Ave, Providence 9, RI. 


Floktex 


A new silk-screen flocking adhesive which reportedly will 
not clog screens and is said to eliminate costly down-time 
has been developed by Adhesive Products Corp, 1660 Boone 
Ave, New York 60, NY. Designated Floktex, the adhesive 
is reportedly excellent for adhering glitter, beads, flock and 
decorative materials to fabric and other surfaces, 

Floktex, said to be easy to apply and capable of remaining 
permanently flexible, reportedly will not discolor materials. 
According to the Company, the adhesive can also be applied 
by printing press, making high-speed flocking operations 
possible. 

Floktex is the newest addition to the Company’s line of 
flocking and silk-screen adhesives, which also includes ad- 
hesives for flocking on such surfaces as Mylar, polyethylene 
and polyurethane foam. 

Floktex is packaged in 55-gallon drums, and in one- and 
five-gallon containers. 
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Harflex 340 


The Harchem Division of Wallace & Tiernan Inc is in- 
troducing a polar polymeric plasticizer for use with polyvinyl 
acetate. 

Called Harflex 340, it is said to impart wet tack, specific 
adhesion and permanency not previously attainable, to poly- 
vinyl acetate adhesives. 

Harfiex 340 reportedly has been approved by the Food 
and Drug Administration for food usage. 

According to Harchem officials, this performing plasti- 
cizer is available at an extremely reasonable cost. 

Other suggested applications for Harflex 340 include car- 
pet-backing compounds, binders for nonwoven fabrics, lami- 
nating adhesives and barrier coatings. 

Data and samples are available through the Product De- 
velopment Dept, Harchem Division, Wallace & Tiernan Inc, 
25 Main St, Belleville, NJ. 


SBC-2047-1 


The Angler Adhesives Department of Interchemical Corp 
Finishes Division, 120 Potter St, Cambridge, Mass, has an- 
nounced a primer reportedly providing excellent adhesion 
of plastisol coatings to nylon fabrics, Known as SBC- 
2047-1, the adhesive is supplied in two parts, which are 
mixed in the ratio of four ounces of Part B to one gallon of 
Part A. After mixing, the adhesive is said to have a pot 
life up to 48 hours. It may be applied by knife-coating or dip- 
ping at a dry film weight of 0.8 to 1.0 ounce per square yard, 
initially set for one minute at 250°F, then cured for 45 
seconds at 350°F. The short-term heating at elevated 
temperatures reportedly minimizes shrinkage of the nylon. 
The plastisol coating may then be applied at thicknesses 
ranging from 1 to 20 mils and fused at approximately 360°F. 

Bond strengths as high as sixty pounds per two-inch width 
reportedly have been obtained when tested in accordance 
with ASTM Method D751-59T. 

The primer is said to provide excellent flexibility, resist- 
ance to water and high humidity, stability to plasticizer 
migration, retention of fabric tear strength and absence of 
staining in light colored plastisols. 


Emkasans 

Emkay Chemical Co, Elizabeth, NJ, is introducing a new 
series of products which will be called Emkasans. The first 
of this series, Emkasan QA-50 is now in production and 
available in trial or practical quantities. 

Emkasan QA-50 is a cationic surface-active quaternary 
ammonium compound based on dodecylbenzyl trimethyl 
ammonium chloride. Its germicidal, algaecidal and disin- 
fectant properties are said to be effective against most types 
of bacteria, fungi, algae, etc. It is being recommended by 
Emkay for many textile purposes and for many industrial 
uses. 

Technical data sheets and further details as well as 


samples are available upon request from Emkay Chemical 
Co. 


Glyoxal Special 

Union Carbide Chemicals Company, 270 Park Ave, New 
York, 17, NY, has developed a new process for producing 
a glyoxal said to be of higher purity, with low color, and 
without traces of either ethylene glycol or formaldehyde. 
To distinguish the new product from other grades, it is iden- 
tified as Glyoxal Special. 

Glyoxal Special’s reactivity reportedly has been increased 
by the elimination of impurities. The product’s two-carbon 
dialdehyde structure has been cited by the Company as 
making Glyoxal Special applicable as an intermediate for 
textile and epoxy resins and in other areas where new 
chemical structures are continually being synthesized. The 
product’s low color was also cited by the Company as ex- 
tending Glyoxal Special’s use as an intermediate for tetra- 


methylol acetylene diureine and other creaseproofing agents 
for textiles. 
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Chemisphere 

The development of a spherical tank fabricated from a 
specialty glass-reinforced polyester and said to be light 
weight and low in cost has been announced by Justin 
Enterprises, Inc, 3755 Edwards Road, Cincinnati 9, Ohio, The 
tank, called the Chemisphere, is recommended by the com- 
pany as a processing or storage unit for the textile and other 
industries, where corrosive conditions necessitate a structure 
with high chemical resistance. Weight of the Chemisphere 
is said to be approximately one-seventh that of a comparable 
stainless-steel unit. 

The tank is fabricated through a process of winding con- 
tinuous fibers impregnated with polyester resin on a spher- 
ical surface. The spherical shape reportedly possesses the 
advantage of 1) providing a minimum surface area per 
unit of volume and minimum stress concentrations, with 
resulting high strength-to-weight ratio, and 2) the bringing 
about of easy cleaning and complete drainage. The tank is 
currently available in diameters of 6 ft (847 gal) and 8 ft 
(2009 gal). 

High resistance to corrosion reportedly is provided by 
utilizing a specialty bisphenol A polyester resin in con- 
junction with the filament-wound glass fiber. According to 
recently conducted tests, the results of which are available 
upon request, the bisphenol A polyester is more resistant to 
prolonged contact with most acids, alkalis, and bleaches at 
elevated temperatures than general-purpose or other poly- 
esters. Chemical resistance of the specialty resin, called 
Atlac 382, a product of Atlas Chemical Industries, Inc, 
Wilmington, Del, reportedly is provided by its patented 
chemical composition based on bisphenol A. 

Two separate processes are involved in the manufacture 
of the Chemisphere: 1) application of the “barrier” coat of 
bisphenol A polyester resin, to protect the main body of 
the tank from chemical attack at elevated temperatures, and 
2) the buildiup of the main body of the tank by spherical 
filament winding. 


Cost of the 6-ft Chemisphere with manhole, line con- 
nections, couplings, and drain connection, is priced at $585. 


The 8-ft model with the same manhole and fittings is priced 
at $900. 


PERSONALITIES IN THE NEWS 


Stoll Williams 


The promotion of three executives to further strengthen 
its marketing programs hs been announced by Celanese 
Fibers Company. 

Reiner G Stoll has been promoted to the new post of 
assistant director of marketing—plans and programs. He 
will be responsible for developing product marketing plans 
for both current and future Celanese fibers. Dr Stoll will 
have his headquarters office in New York and also will 
maintain an office in Charlotte, NC. 

Robert D Williams succeeds Dr Stoll <s director of 
the Celanese Fibers Applications and Product Development 
Laboratories in Charlotte. Dr Williams had been manager 
of product development at the laboratories since 1959. 

Fred Fortess has been appointed assistant director of the 
laboratories. He had been manager of dyeing and finishing 
at Charlotte since 1956. 

s 

John A Harley, former assistant sales manager of Alliance 
Chemical Corporation and located at the Providence, RI 
branch of the company, has been named sales manager and 
will make his headquarters in the new office, laboratory 
and warehouse in Charlotte, NC. 

H William Rose Jr, who was formerly in the application 
and control laboratory at the company’s plant in Newark, 
has been named technical sales representative for New 
England. 

Jack Roddy, who joined Alliance’s sales force a few 
months ago, will work out of the Charlotte office, covering 
South Carolina, Georgia and Tennessee. 
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Ostermayer Berseth 


Pennsylvania Industrial Chemical Corp has announced the 
appointment of R W Ostermayer Jr as executive vice presi- 
dent. Mr Ostermayer has been in charge of plant manage- 
ment and production for his company for the past fourteen 
years. 

Prior to joining the Pennsylvania firm, Mr Ostermayer was 
a research chemical engineer for the Celanese Corporation 
of America at Cumberland, Maryland, and Bishop, Texas, 
where he helped to develop a new plant and process for the 
oxidation of light petroleum constituents. 

Also appointed to a new position in the Company was 
Albert M Berseth, named new head of process, development, 
and maintenance to replace Ronald Neubert, who has been 
promoted to general production manager of this company, 
Mr Berseth has been with Picco for eight years, and has 
advanced to this position from process engineer. Mr Berseth 
was formerly operation foreman for the Pure Oil Company 
in Smith’s Bluff, Texas, and has served, in addition, as de- 
velopment engineer with the Sun Oil Company in Marcus 
Hook, Pennsylvania. 


Dean E McCrory has been appointed assistant district 
sales manager at Tacoma, Washington for Pennsalt Chem- 
icals Corporation, replacing Ralph C Schaeffer, who was 
earlier named district sales manager at Salt Lake City. 

McCrory joined Pennsalt in 1936 and subsequently served 
in chemical sales capacities in Pittsburgh, Philadelphia, 
Washington, DC, Los Angeles and Portland, Oregon. 
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Another 
INTERCHEMICAL DEVELOPMENT! 


series of 
disperse dyes 
PRODUCES 


LIKE 
SHADES 


e Side - To - Side 
e Side - To - Center 
e End-To- End 








ee INTERCHEM HISPERSE DYES 
Taha Extra-Fine Particle Size Dyes For 
Pad-Jig Dyeing Synthetic Fabrics 
SAVE TIME 
SAVE MONEY 
IMPROVE QUALITY 


Many leading dyers have proved Hisperse Dyes “‘mill- 
worthy” on a production basis for pad dyeing acetate, 
triacetate, and polyamide fabrics. 


Major advantages include: 


ECONOMY-—Fabrics can frequently be dyed in the 
greige, eliminating boil-off time. Dyeing time, steam costs, 
and use of auxiliary products are reduced. Also, reduced 
processing often improves hand. 


UNIFORMITY-— Minimizes shading from side-to-side, 
side-to-center, and from end-to-end of a run. There is no 


tailing off of shades. Seam bar marks are virtually 
eliminated. 


EXCELLENT PENETRATION—Even on taffetas and 
other tightly woven fabrics; minimizes surface dyeing. 


Because of their unique dispersion and excellent all- 
round dyeing properties, Interchem Hisperse Dyes have 
also been found advantageous for processing acetate, tri- 
acetate, and polyamide fabrics and blends by conven- 
tional dyeing in jigs and open Burlington Bearn Units. 


For full information on Interchem Hisperse Dyes, write 
or phone our office nearest you. 


a , Interchemical 
e CORPORATION 
{Me pe s » Cote. 6 hemicals Division 


Pawtucket, R. |. * HAWTHORNE, N. J. « Charlotte, N. C. 


INTERCHEM and HISPERSE 
are trademarks 
of Interchemical Corporation 





Bussey Carruthers Taylor 


William W Bussey, for several years associated with the 
textile chemicals industry, is now actively engaged in ser- 
vicing textile plants in the Georgia area for Arnold, Hoff- 
man & Co Inc. Prior to his appointment to the Ahco sales 
staff, Mr Bussey was with the Dyestuff and Chemical Divi- 
sion of General Aniline & Film Corporation. 

* 


Geo Alan Carruthers, formerly with Canadian Industries, 
Ltd, Millhaven, Ont, has joined Turbo Machine Co, Lans- 
dale, Pa. He will work in the Research and Development 
Division at Turbo. 

At Canadian Industries since 1954, Mr Carruthers was 
project engineer, responsible for mechanical design in the 
Textile Fibers Division. “ 


Ralph E Taylor was recently appointed branch manager 
for the Chas S Tanner Co in Columbus, Ga, reporting to the 
Southern office in Greenville, SC. 

In his capacity as branch manager, Mr Taylor will serve 
the area of Alabama, Arkansas, Georgia, Kentucky, Missis- 
sippi, Tennessee and Texas. His service will include special 
attention to bleaching, dyeing, and finishing in the textile 
industry. 

Before joining Chas S Tanner Co, Mr Taylor spent seven 
years in plant production and six years in sales to textile 
plants. mn 


P Park White, dyes and intermediates salesman for Du 
Pont in the Southern district, has been transferred to the 
staff of the Technical Laboratory at Deepwater Point, NJ, 
the company’s Dyes and Chemicals Division has announced. 

Mr White joined Du Pont in 1950 as a chemist at the 
Technical Laboratory and, since 1951, has been a technical 
demonstrator and salesman in the Southern district. In his 
new assignment at the Technical Laboratory, he will be 
concerned with technical and demonstration work in the 
area of paper dyes. 

Named to succeed him is Boyd F Vaughn, who has had 15 
year’s experience with the company’s Dyes and Chemicals 
Division as a salesman in the Chicago district. Mr Vaughn, 
who will make his headquarters in Mobile, will call on 
paper mills in Alabama, Arkansas, Florida, Louisiana, Miss- 
issippi, and eastern Texas. i. 


Armour Industrial Chemical Company has announced the 
appoitment of Karl M Bierman as marketing staff manager. 
Mr Bierman was formerly eastern regional sales manager for 
the company. 

In his new position he will direct the industry managers, 
market research and market development groups in pro- 
viding information and assistance to the various field and 
sales departments. 

Also named to a new post in the Company was R H 
Warner, formerly located in Chicago, who has been named 
Western regional sales supervisor. 

Mr Warner’s headquarters will be at 1916 South Tubeway 
Ave, Los Angeles, Calif. 

E L Rhoads, formerly western sales manager, has been 
named eastern regional sales manager. Mr Rhoads will be 
headquartered at the Armour office in Lodi, NJ. 

s 

North Carolina State College has announced the recipients 
of two of its 1961-62 scholarships. 

Wayne Dale Bolick of Hickory, a senior in the textile 
technology curriculum, has been awarded the $400 Under- 
wear Institute Scholarship. 

A $500 American Viscose Corporation Scholarship has been 
awarded to Marvin Burnell Braddy, a senior in the School 
of Textiles, 
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Bashford Kooreman 


To improve general operating efficiency, Penick & Ford, 
Inc, recently instituted the position of industry manager, 
with broad planning and coordinating responsibilities for 
activities in specific industries. 

Promoted to industry manager—textiles is J R Heard. His 
most recent position with Penick & Ford was manager of 
the Textile Division of the Technical Sales Service and 
Field Development Department. 

R I Bashford, whose most recent Penick & Ford assign- 
ment was manager of the Paper Division of the Technical 
Sales Service and Field Development Department, has been 
promoted to industry manager—paper. 

J A Kooreman, most recently manager of the Food Divi- 
sion of the Technical Sales Service and Field Development 
Department, has been promoted to industry manager—food 
and allied trades. 

w 


Recipients of a number of scholarships have been an- 
nounced by Clemson College School of Textiles as follows: 

Thomas W Templeton, senior majoring in textile chem- 
istry, has been awarded a special South Carolina Textile 
Manufacturers Association scholarship of $250. 

The Seydel-Woolley Scholarship has been awarded Spur- 
geon B Brian. An award of $300, the grant is presented 
each year to a junior or senior male student majoring in 
textiles. 

Two seniors majoring in textile chemistry, Robert C Hart- 
zog and Gerald S Rose, are recipients of $250 Blackman- 
Uhler Scholarships. 

The David Jennings Memorial Scholarship has been 
awarded to William E Barrineau, a sophomore with textile 
Management major. 

Messrs Templeton, Rose, and Hartzog are student mem- 
bers of AATCC. 

e 


Shell Chemical Company has announced a number of per- 
sonnel promotions and transfers which implement recent 
changes in the marketing organization of the Plastics and 
Resins Division. 

R M Maybee has been named manager of plastics techni- 
cal service at the Union, NJ, technical service laboratory. 
He will be assisted by V O DeCoster as supervisor technical 
service-olefins and P M Ciofalo as supervisor technical 
service-polystyrene. 

Two technologists in the resins product group of the head 
office sales development organization have joined the lab- 
oratory staff. R E Brown has been appointed technical ser- 
vice supervisor-resins and F T Watson a senior technologist. 

Aligning the district sales staffs along the same product 
lines, the following men have been appointed supervisors 
of district sales-resins: P H Teliha, Central (Chicago) Dis- 
trict; R M Seppala, East Central (Cleveland) District; and 
F W Breslin, Eastern (New York) District. 

At the same time R S Davis, a technical salesman in the 
Central District, has joined the head office sales development 
resins product group as a technologist. 


James C Fanning and Philip Marullo have joined the 
Clemson College faculty this fall as assistant professors of 
chemistry. 

For the past year Dr Fanning has been pursuing post- 
doctoral work at Tulane University. He replaces William 
Sutton, who resigned to continue work toward the doctor- 
ate degree. 

For the past year Dr Marullo has been doing postdoctoral 
work as a research associate at the California Institute of 
Technology. He replaces Stanley Kudzin, who has ac- 
cepted a teaching position in Pennsylvania. 


American Dyestuff Reporter e October 16, 1961 





= 
(a ‘ 
Eft 


USE HARSHAW 


TRADE MARK 


CARRIER 


The difference is measured in profits 


For maximum results on polyester 
fibers, many printers find the addition 

of Harshaw Sharprint Dye Carrier to 
their disperse printing pastes solves the 
difficult problem of low color yield and 


lack of sharpness. For further ZINSSER DIVISION 


particulars on this valuable and THE HARSHAW CHEMICAL Co, 
economical printing assistant, write to: Hastings-On-Hudson 6, New York 


October 16, 1961 © American Dyestuff Reporter 





Appointments of Richard B Sines and Joe Kaye as sales 
representatives for the Lukenheimer Co, Cincinnati, O, man- 
ufacturer of valves, has been announced. 

Mr Sines was named representative in West Virginia, 
southern Ohio, and eastern Kentucky; Mr Kaye will cover 
the Houston, Texas, area, southeast Texas and southwestern 
Louisiana. 

2 


Interchemical Corporation has announced the appointment 
of Henry Kelleher as an industrial relations representative 
for the Company. 

Before joining Interchemical, Mr Kelleher served in per- 
sonnel capacities with the Flintkote Co and the Universal 
Atlas Cement Co. 

o 


Emery Industries, Inc, Cincinnati, Ohio, has named A C 
Fusaro director of advertising. Mr Fusaro, who has been 
Emery’s assistant director of advertising for the past four 
years, will be responsible for advertising and public rela- 
tions for all of the Company’s six operating divisions, in 
addition to corporate activities. 

Advertising and literature for Emery’s complete line of 
textile chemicals, organic acids, plasticizers, and jet-engine 
lubricant bases will be managed by E L Spencer. Mr Spen- 
cer has had five years’ experience in Emery’s advertising 
department. 

E W McNerney, who has had 13 years experience in 
Emery’s advertising department, will handle the advertising 
and merchandising programs connected with the Sanitone 
Drycleaning Process. 


John Honeyman, center, distinguished British research 
chemist, recenily visited the USDA's Southern Utilization 
Research and Development Division at New Orleans, La, to 
confer with staff members on chemical treatment of cotton. 
Dr Honeyman, head of Chemical Finishing Department, The 
Cotton Silk and Man-Made Fibers Research Association (Shirley 
Institute), Manchester, England, was especially interested in 
reviewing progress on research projects on chemical treatment 
of cotton currently being conducted at the Shirley Institute 
under PL 480 grants. While at the Southern Division, Dr 
Honeyman, author and lecturer, presented a seminar on 
‘*Textile Chemical Research at the Shirley Institute.”’ Pictured 
with him are C H Fisher, left, Southern Division director, who 
is showing cotton fabric samples chemically treated at the 
Division for flame-retardancy, water-repellency, ‘‘wash-wear’’, 
and other properties, and G E Goheen, assistant director of 
the Division. 

> 

Calvin L Immel, sales representative for Archer-Daniels- 
Midland Co in the Philadelphia area, has been promoted 
to technical specialist in the company’s specialty chemicals 
department in Minneapolis. His transfer became effective 
September 1. 


TECHNICAL LITERATURE 


(Literature is available from sources listed in italics) 


ALIPHATIC ORGANIC CHEMICALS———Armour In- 
dustrial Chemical Co, Public Relations Dept, Chicago 90, 
Ill This 12-page catalog lists some 150 different Armour 
products along with specifications and typical applications. 
It covers the company’s fatty acids, amines, diamines, ace- 
tates, quaternary ammonium chlorides, nitriles, amides, 
ethoxylated chemicals, fuel-oil additives, anticaking and 
antidusting agents and acid-corrosion inhibitors. 

A page is devoted to the chemical composition of Armour 
fatty acids as determined by gas chromatograph, which is 
said to provide closer control of specification processing. 


COMMERCIAL LAUNDERING OF FIBERGLAS CUR- 
TAINS AND DRAPERIES———Dept 10, Owens-Corning 
Fiberglas Corp, 717 Fifth Ave, New York 22, NY 20- 
page manual, “How to Add New Profits to Your Business: 
Large Fiberglas Curtains and Draperies” was developed 
after intensive research at OCF’s technical laboratories in 
Ashton, RI, and with the cooperation of cleaning and 
laundry experts from the National Institute of Drycleaning 
and the American Institute of Laundering. 

This handbook, illustrated with black and white photo- 
graphs, gives comprehensive instructions and recommenda- 
tions for the cleaning of large fiberglas curtains and draper- 
ies found in commercial and institution installations through- 
out the country. It is intended to offer assistance to every 
field concerned with the future of Fiberglas fabrics. The 
manual will be mailed to all members of the NID and the 
AIL and to key people in the curtain and drapery industry. 
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CORROSION RESISTANCE OF POLYESTER AND 
EPOXY RESINS———Atlas Chemical Industries, Inc, Wil- 
mington 99, Del; in Canada, Atlas Powder Co, Canada, Ltd, 
Brantford, Ontario———This report describes how three 
different polyester resins—bisphenol A, isophthalic, and gen- 
eral-purpose—and a room temperature and heat-cured 
epoxy withstood immersion for up to one year in various 
corrosive aqueous solutions at elevated temperatures. The 
information included is intended to be of interest to those 
in the textile, chemical, and other industrial fields, where 
these materials are used in fabricating chemical-resistant 
equipment, The 16-page bulletin includes curves showing 
strength retention of the various resins after immersion in 
a number of corrosive solutions for periods up to one year. 
In addition, tables are provided to indicate other specific 
effects of the corrosive media on the resins 

This information is provided to help the fabricators, de- 
signers, and users of equipment in corrosive service pin- 
point the one material that provides the required corrosion 
resistance for a particular application. 

te 


DATA ON SOLNUS “C” Industrial Products Dept, 
Sun Oil Co, 1608 Walnut St, Philadelphia 3, Pa A gen- 
eral-purpose lubricating oil, Solnus “C”, recommended by 
Sun Oil Co for extremely wet conditions, has been incor- 
porated in bulletin #17, the latest revision of the Company’s 
technical bulletin on this line of oils. 

Ten viscosity grades of low-cost Solnus oils are described 
in detail. 

Bulletin also includes applications for the oils and bene- 
fits to its users. 
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Bonding Non-Woven Ribbons and Tapes 


Scrim Laminate Adhesive 


Pill-Resistant 
Fabric Finishes Auxiliary Binder, Primary Binder or 


Anti-Crock Agent for Printed Fabrics 


Clear Carpet Backing Material 


NEW WAYS 


the textile industry 
is using RHOPLEX 
acrylic resins 


to improve product 


quality 


Anchor Coatings for Fabrics 


It seems there’s no end to practical uses for 
RHOPLEX® acrylic resins. Here’s why they can do so 
many jobs so well: 1. Films of RHOPLEX resins are 
water-clear, do not discolor with age or exposure 
to light. 2. They are solvent-free—safe, easy- 
handling aqueous dispersions. 3. They have good 
adhesion, excellent bonding power, with excellent 
adhesion to a variety of fibers. 4. RHOPLEX finishes 
and backings withstand washing and dry-cleaning, 
do not stiffen with age. Good processing character- 


RHOPLEX 
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Bonding High-Loft Non-Wovens 


istics, positive product benefits—these are the 
advantages RHOPLEX resins offer you. Write to 
Textile Chemicals Department for complete tech- 
nical information on these versatile materials. 


ROHWMI " 
HAAS 


PHILADELPHIA S, PA. 
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ETHYLENE Technical Literature Dept, US Industrial 
Chemicals Co, 99 Park Ave, New York 16, NY 20-page 
booklet, especially designed for developmental chemists and 
engineers using ethylene from cylinders, covers major chem- 
ical reactions of the ethylene molecule and gives extensive 
bibliographical references for further investigation of re- 
actions involving ethylene’s double bond. In addition, physi- 
cal properties of ethylene are given in both tabular and 
graphic forms to provide maximum convenience for readers. 
A table of thermodynamic properties of liquid and saturated 
ethylene vapor is also included. 

Ethylene is used in synthesis of six major derivatives: 
ethlyene oxide, ethyl alcohol, styrene, ethyl chloride, ethyl- 
ene dichloride, and polyethlene. 

* 


LUNKENHEIMER KING-CLIP GATE VALVES——— 
Lunkenheimer Co, Cincinnati 14, Ohio———Lunkenheimer 
King-clip gate valves, designed to withstand corrosive ac- 
tions too severe for lighter valves, are described in newly- 
issued Circular 561. 

Reports are given on the applications, features and designs 
of the King-clip, originated by Lunkenheimer. This valve 
is made in two types—the iron-body, bronze-mounted for 
general corrosive service; and the all-iron for solutions 
which attack bronze but not iron. 

Steam pressure and water-oil-gas pressure ratings are 
listed, as well as specific dimensions for different King-clip 


designs. All are illustrated, including a cutaway for parts 
identification, 


e 

MOLYKOTE G The Alpha-Molykote Corp, 65 Har- 
vard Ave, Stamford, Conn———Typical applications of this 
grease-type lubricant said to contain a high concentration 
of molybdenum disulfide, and to be effective for extreme 
pressure applications, are featured in Bulletin 131. The 
ability of the material to prevent galling, seizing, fretting 
and metal pick-up is described. 

Such actual applications as lubrication of heavy machine 
ways and guides, prevention of galling and seizing in 
threaded connections, reduction of cam wear, reduction of 
metal pick-up on lathe centers and steady rests, press fit- 
ting of bearings and gears on shafts, and prevention of 
fretting on splines are discussed and illustrated. 

The four-color, two-page bulletin describes the lubricat- 


ing characteristics of Molykote G and gives application 
instructions. 


cs 

MSI DIGITAL DATA RECORDING AND ALARM SCAN- 
NING SYSTEM ‘Monitor Systems, Inc, a subsidiary of 
Epsco, Inc, Dept 33, Fort Washington Industrial Park, Fort 
Washington, Pa————Comprehensive 8-page, 4-color bro- 
chure describes Monitor Systems’ Series 7000 line of mod- 
ular Digital Data Systems for alarm scanning and digital 
recording of diverse types or combinations of analog values. 
Brochure discusses system design features, applications, and 
illustrates wide variety of standard building blocks and 
subassemblies available at MSI. Typical Series 7000 Data 
Systems for either low-speed or high-speed monitoring are 
illustrated. Data sysem flexibility, versatility, and expand- 


ability as well as the relation of design to overall system 
cost are discussed. 


* 
OZENE———-Solvay Process Division, Allied Chemical 


Corp, 61 Broadway, New York 6, NY 20-page Booklet 
OC-1 tells how Ozene curbs objectionable odors and their 
causes—sulfide-forming bacteria and mold micro-organisms. 
Ozene, because of an emulsifying agent, reportedly is able 
to mix with water, thus utilizing the properties of ortho- 
dichloroben7ene, normally not water soluble. 

A few parts per million of Ozene-water emulsion is said 
to have been successful in controlling odors from sewage- 
disposal plants, septic tanks, garbage cans, cesspools, drain- 
- a textile mills picnic areas and dairy and cheese 
plants. 

The chemical is especially effective in removing grease, 
the booklet points out, because of its combination of high 
solvency and water rinsability. 


oJ 

RADIANT HEAT—TOOL OF INDUSTRY. Fostoria 
Corp, Dept 109, 1200 N Main St, Fostoria, Ohio——8-page, 
2-color brochure explains the principle of radiant heat, de- 
scribes Fostoria’s eyuipment designed for utilivation of the 
electric infrared radiant heating process, and pictures some 
of the many and varied industrial applications of its use. 

Because infrared radiant heat is considered by Fostoria 
to be fast, efficient, completely controllable, safe and clean, 
it is regarded by the Company as a valuable toal in a wide 
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variety of industrial uses. Although originally developed 
for paint baking on metal, Fostoria’s equipment is presently 
used in the textile and other fields. In each case a sub- 
stantial reduction of time and/or expense has resulted with 
the use of Fostoria’s infrared processing equipment, accord- 
ing to the company. 

2 


SLACK SELVAGE ELIMINATORS FOR COATERS——— 
Mount Hope Machinery Co, Taunton, Mass— Technical 
sheet describes Slack Selvage Eliminator Expanders de- 
signed to spread cloth widthwise and eliminate creases, 
wrinkles and “bagginess” prior to coating. The Slack Sel- 
vage Eliminator, using a spring tension roll, is said to take 
up slack in either selvage, holding material taut as it 
passes over one and under another expander roll while ap- 
proaching the coating knife, reportedly assuring smooth, 
evenly coated material. Mount Hope engineers say the de- 
velopment is particularly important where materials are 
prone to coating cracks or soft selvages when stretched after 
drying or curing. The technical sheet also describes the use 
of free-wheeling expanders at delivery end of oven to re- 
move wrinkles ahead of cooling drums and the use of 
batcher expanders to provide firm, wrinkle-free rolls. 

The spreading effect of the Slack Selvage Eliminator Ex- 
panders is attained by one swinging roll followed by two 
expander rolls. In some cases, an additional fixed-bow 
expander is mounted just ahead of the coating knife to give 
a final smoothing effect to the fabric. This reportedly pro- 
vides additional insurance against “chatters” or skips in the 
coating. 

The units have been used for a number of years ahead of 
shearing machines, but the coating applications are said to 
have become equally important. Design innovations have 
been made to “custom-tailor” the Slack Selvage Eliminator 
to coaters. 

* 


SUMMARY NO. 4———Manufacturing Chemists’ Associ- 
ation, Inc, 1825 Connecticut Ave, NW, Washington 9, DC, 
$1 This fourth edition of a statistical compilation of 
official figures on the chemical industry brings up to date 
through 1960 statistical information contained in the Asso- 
ciation’s Chemical Statistics Handbook which was published 
in 1960. 

In addition to providing US government production sta- 
tistics on a selected list of inorganic and organic chemicals, 
the supplement also contains final chemical data from the 
1958 Census of Manufacturers released by the Bureau of the 
Census eariler this year. 

The Statistical Summary points out that, according to US 
Labor Department figures, prices of chemicals and allied 
products in 1960 had increased only 10 percent since the 
base years of 1947-49, whereas prices of all commodities 
other than farm products and foods tripled. 

On the other hand, chemical industry production workers’ 
average weekly wages just since 1957 have risen from 
$91.46 to $103.91 in 1960, an increase of 13.6 percent, the 
Statistical Summary pointed out, citing Labor Department 
data. Average earnings of production workers in the gov- 
ernment’s category of “all manufacturing” rose from $82.39 
in 1957 to $90.91 in 1960, or an increase of 10.3 percent. 

The Statistical Summary also limits production data on 
specific chemicals for 1959 and 1960, by months, and provides 
a quick reference source for such information. 
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TETRAHYDROPHTHALIC ANHYDRIDE———Dept NA 
103, National Aniline Div, 40 Rector St. New York 6, 
NY. 21-page, revised technical bulletin on tetrahydro- 
phthalic anhydride, gives physical and chemical properties, 
toxicity, handling precautions and uses. 

Tetrahydrophthalic anhydride is used in the manufacture 
textile-treating agents, surface-active compounds and var- 
ious other products. 

& 


ULTRAVIOLET, VISIBLE, AND NEAR-INFRARED 
SPECTROSCOPY. Technical Information Dept, Beck- 
man Scientific and Process Instruments Div, Fullerton, Cal 

Bulletin 795, a 36-page, pocket-size bibliography on 
ultraviolet, visible, and near-infrared spectroscopy, contains 
more than 250 references under headings of General, Tech- 
nique, and Application. 

Literature in the Technique section is listed under the 
following captions: Absorption, Flame, Fluorescence, Spectro- 
radiometry, Reflectance and Colorimetry. The Application 
section includes references pertaining to spectrophotometry 
in various industries and areas of research. 
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With Morton Chemical Grrade‘999 Salt 


It's not magic ... but sometimes the results you get when you switch 
to high purity Morton Chemical Grade ‘999’ Salt seem almost magical 
Colors are truer... exactly as the manufacturer intended them to be. 
And reruns and seconds often drop 50%—as shown by actual records. 

With salt of average purity, calcium and magnesium compounds 
complex dyes and reduce their effectiveness. But with high purity 
Chemical Grade ‘999,’ you get 99.95% pure sodium chloride with a 
trace of sodium sulphate—as recommended whenever commercial 
calcium-free salt is required. 

When Cost Is the Determining Factor, Use Morton Purex Salt. 
Morton Purex Salt is the ideal salt for textile use when high purity is not 
essential. Purex is uaranteed to have a minimum purity of 99.5%, and 
to be 100% soluble.*Like Chemical Grade ‘999,’ and all other grades 
of Morton Salt, it is easily and quickly available anywhere in the U.S. 
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MORTON SALT COMPANY Industrial Div, 4 


Dept. AD-10, 110 N. Wacker Dr.ve, Cn.cayo oO, ti. 
Please send me more information about 

0 Morton Chemical Grade ‘999’ Salt 

© Morton Purex Salt 


0 |! would like to talk to a Morton representative 
about other grades of salt used in the textile 
industry. 


Name. 
Title__ 
Company — sated iaanlimael 
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ALL FOUR VOLUMES 


OF THE SECOND EDITION 


COLOUR INDEX 


NOW AVAILABLE 


PREPAID SUBSCRIPTION FOR THE FOUR VOLUMES IS 
$112.00 PER SET, PACKAGED AND DELIVERED 


Your prepaid subscription received promptly will insure your possession of this LIMITED 
EDITION, a tremendously valuable work on the free world’s dyestuffs and pigments in 
commercial use. Published by The Society of Dyers and Colourists and the American Asso- 
ciation of Textile Chemists and Colorists, these four volumes totaling 3152 pages provide the 
only complete reference of coloring matters available to those interested in this field. They 
include information on methods of application and fastness properties of coloring matters 
furnished by world manufacturers, chemical and structural information, characteristic re- 


action, index of products and trade names, fastness tests and rating methods, new and old 


COLOUR INDEX NUMBERS, Schultz and AATCC prototype numbers and a hue indica- 


tion chart. 


Orders in the United States, Mexico, Central and South America 
(excluding British possessions) should be placed with— 


American Association of Textile Chemists and Colorists 
PO Box 28, Lowell, Massachusetts 


Orders in other countries should be placed with— 


The Society of Dyers and Colourists 
19 Piccadilly, Bradford, Yorks, England 
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AND ALSO FROM BALTIMORE... 
a es 


from BALTIMORE y © UR 
The t Re f 


first Regular Steam Vessel to cros 


the Atlantic from the United States 
direct was the steam packet, CITY 


OF KINGSTON -— sailed from Balti 


ath CHOICE 
IN BLACKS 


° DIRECT / e ACETATE 


e ACID e FORMALDEHYDE 
e DEVELOPED e LOGWOOD 


THE HOUSE OF BLACKS 
Consult your local dyestuff distributors for 
information and samples. Shipments 


can be made from our Baltimore factory. 
se 


YOUNG ANILINE WORKS, INC. 


OFFICE AND FACTORY: 2701-2733 BOSTON STREET+ BALTIMORE 24, MARYLAND 


DIRECT! 


Prompt Shipment 
Anywhere 


“Metalsmiths” 
Stainless Steel 
and Monel 


These Won’t Last Forever, BUT... Utensils 


Carolina Fiberglass trucks and containers are Get New Catalog. | 
. : : ’ Order with wie 
practically indestructible. They won't corrode, crack, denn: Ort eae 
. supplying textile in- | 
dent, scratch, rot, rust, or snag. Especially valuable dustries. Highest | 
. ; ; uality materiais and 
in bleacheries and dye houses where resistance to woskaaaaaein der 
at . durable corrosion- 
corrosion is vital. They outlast other type constructions resistant service. 
Additional items — 
by a wide, wide margin. beakers, stock pots, 
batch cans, shovels. 
DYEHOUSE TRUCK BOXES e CONDITIONING BOXES Get catalog Send o 
BRINE, BOIL-UP, EXPANSION and ACID TANKS 


MOULDERS — ALL SIZES WRITE FOR LATEST CATALOG — PRICE LIST 
OF Write for information and prices. 
REINFORCED 


ee CAROLINA FIBERGLASS | iy) € TA L$ M | T H § 


PRODUCTS CO. 562 White St., Orange, N. J. 
Wilson, North Carolina Res 


Specialists in Corrosion-Resisting Equipment 
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COLOUR INDEX HUE INDICATION CHARTS 
AVAILABLE FROM NATIONAL 
HEADQUARTERS 


Copies of the Colour Index Hue Indication Chart are now available 
from AATCC National Headquarters, P O Box 28, Lowell, Mass, at a 
price of $1.50 per copy. 

The most important property of any coloring matter is its hue on 
a given substrate. The coloring matters in each usage section of Part I 
of the Colour Index have therefore been subdivided into a regular 
series of hue groups for which the conventional descriptions yellow, 
orange, red, violet, blue, green, brown and black (with the addition of 
white in the section devoted to pigments) have been adopted. This 
classification has been incorporated in the system of serial usage 
numbers in Part I. Each entry carries a reference number, eg, CI Acid 
Yellow 1 or CI Vat Blue 20; these numbers are consecutive within each 
hue group and will be extended as supplementary volumes appear. The 
commercial name under which a coloring matter is marketed does not 
necessarily give a precise indication of its hue. This is well illustrated 
by the wide divergence which frequently occurs in the commercial 
names used by different manufacturers for the same coloring matter. 
To overcome these inconsistencies and to introduce some measure of 
standardization a Hue Indication Chart was devised. This chart, in the 
shape of a hexagon, gives prominence to the six major divisions of 
alternate primary and secondary hues and at the same time provides 
continuity. Each side of the hexagon is divided into three parts, eg, the 
yellows are divided into greenish yellow, yellow and reddish yellow. 
The tertiary hues are placed inside the area of the primary and 
secondary hues and in association with the parent hues. A neutral grey 
occupies the center of the hexagon with four radial grey patterns forming 
a link with the other tertiary hues. Special provision has been made for 
pinks which are placed adjacent to the reds but outside the hexagon. 
Cooperating dye and pigment manufacturers were asked to describe the 
hue of each of their products in accordance with this hue Indication 
Chart, which is contained in a pocket in Volume 4. In the Chart there is 
an outline diagram which records the formal descriptions associated 
with the individual chromatic areas. Each chromatic area is designated 
by an outline which functions as a line of demarcation between the diff- 
erent areas. Many of the chromatic areas are qualified by the terms 
bright and dull. 

This Chart enables a reader to translate into visual terms the 
verbal descriptions of hue given in the Colour Index. 
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TO MANUFACTURERS OF DYESTUFFS, 
TEXTILE CHEMICALS, WET-PROCESSING 
MACHINERY, LABORATORY EQUIPMENT, 
AND INCIDENTALS FOR TEXTILE 
WET-PROCESSING PLANTS: 


your free listing...... 


OF INFORMATION CONCERNING YOUR NEW PRODUCTS 
THAT HAVE BEEN PLACED ON THE MARKET SINCE NOV- 
EMBER, 1960 


1s invited 


FOR INCLUSION IN THE TWENTY-SIXTH ANNUAL PRO- 
CESSING REVIEW NUMBER OF AMERICAN DYESTUFF 
REPORTER, WHICH WILL APPEAR ON DECEMBER lith, 
1961—AN IMPORTANT ISSUE OF GREAT VALUE BECAUSE 
OF THE COMPLETE DATA ON NEW PRODUCTS ISSUED 
IN THE PAST YEAR. 


SPECIFICATIONS . . . 


Information should include the trade name of 


DEADLINE . . . 


In order to insure that your new products for 


the product and a BRIEF summary of its uses 
and properties. Please type (double-spaced) 
the information for each product on a separate 
sheet of paper (8% x 11). If illustrations are 
necessary, glossy photos or black ink drawings 
should be furnished. It the trade name is reg- 
istered or the product is patented and you wish 
these facts indicated, please so note. 


wet-processing may be listed in this PROCES- 
SING REVIEW NUMBER of December 11, 
information concerning them should be in our 
office NO LATER THAN NOVEMBER Ist. /t 
is important that you list only those products 
which have been brought out since November, 
1960. Information should be addressed to The 
Editor, American Dyestuff Reporter, 44 East 
23rd Street, New York 10, N.Y. 


AMERICAN DYESTUFF REPORTER). 2000205022 in 
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PENETRANTS ® DETERGENTS e SOFTENERS * REPELLENTS @ FINISHES 


§ Z 
; a 
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BURKART-SCHIER CHEMICAL CO., CHATTANOOGA, TENN. 


CLASSIFIED ADVERTISEMENTS 


Advertisements in this section are restricted to HELP WANTED — POSITION WANTED — EQUIPMENT wanted or 
for sale. Rates, effective February 1, 1951; one-time, $14.00 per column inch; 13 or more times, $12.00 per column 


inch; Position Wanted, $4.00 per column inch. Figure 38 average words per column _ inch. 


right to reject or discontinue any classified advertisement. 


@ SERVICES @ 


ABSTRACTING SERVICES—Abstracting and digesting 
of foreign patents and periodicals. Literature review and 
special reports in dyestuff and cellulose chemistry. 

PAUL WENGRAF, 88-36 ELMHURST AVENUE, 
ELMHURST 73, NEW YORK. 


@ EQUIPMENT AVAILABLE @ 


FOR SALE: 16—Smith Drum Cascade Skein Dyeing 
Machines, all stainless steel. 1 Arm, 3 Arm, 7 Arm, 12 
Arm and 20 Arm. Excellent condition. Write Box No. 236 


@ OPPORTUNITIES AVAILABLE ®@ 
WANTED: YARN DYER for commission dyehouse in 
New England area. Experience on all fibers and on yarn 
in all forms required. Give complete information and salary 
requirements. Write Box No. 225 


WANTED: SALESMAN — SYNTHETIC TEXTILE 
DYES. Degree in organic or textile chemistry, or extensive 
mill supervisory experience in dyeing of synthetics required. 
Past sales experience not essential, but high aptitude neces- 
sary. Excellent starting salary, plus commission, car and 
expenses. Extensive travel required. Two openings (1) 
New England (1) South. Please state preference. Send 
resume in confidence to: Dept. TAN, Personnel Search 
Division, THE PERSONNEL LABORATORY, INC., 500 
Summer Street, Stamford, Conn. 


WANTED: CHEMIST with thorough knowledge of textile 
specialty chemicals and analytical procedures. Excellent 
opportunity with young progressing company in Metropol- 
itan area. Replies held in strictest confidence. Write Box 
No. 237 
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Replies should be addressed: Box Number 
Dyestuff Reporter, 44 East 23rd Street, New York 10, N. Y. 


Publisher reserves the 
c/o American 


WANTED: TEXTILE TECHNICAL DEVELOPMENT 
AND LIAISON OFFICER FOR JAPAN. The Inter- 
national Wool Secretariat invites applications for the post 
of Technical Officer in its Japanese Branch, Tokyo. The 
International Wool Secretariat is an organization estab- 
lished by the statutory Wool Boards of Australia, New 
Zealand and South Africa for carrying out their global 
policy of increasing the consumption of wool by means 
of promotion, market research, scientific research, technical 
development and liaison with all segments of the wool 
consuming and distributing industries. Applicants should 
have a degree in chemistry, physics, chemical or mechan- 
ical engineering or the equivalent as well a several years 
experience in either research, development or production 
in textile industry. Such experience in the various branches 
of the wool textile industry would be an advantage. Fluency 
in speaking Japanese and reading Japanese professional 
publications is essential. The duties of the Technical Officer 
will include organizing a technical information and ser- 
vice group to introduce into the Japanese wool textile 
industry new techniques (chemical and physical) for pro- 
ducing new and improved wool products and for in- 
creasing the efficiency of wool manufacturing. The Tech- 
nical Officer will be required to maintain close contact in 
English with similar I.W.S. operating groups throughout 
the world. Remuneration will compare favorably with sim- 
ilar appointments in Japan. Applicants should apply in 
writing giving full details of their qualifications and per- 
sonal background to: Director of Science and Technology, 
THE WOOL BUREAU, INC., 360 Lexington Avenue, 
New York 17, N. Y. 


CAREER POSITION OPEN:—Major dyestuff producer 
has opening for Technical Director. Applicant must be of 
staff-level caliber with 8-10 years of experience in all phases 
of dyestuff application with all classes of dyes. Applicant 
will have the opportunity to direct several technical ap- 
plication departments. Must be willing to relocate. This is 
a once-in-a-lifetime opportunity for the right man. Write 
Box No. 239 
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WANTED: DEVELOPMENT FINISHER—CHEMICAL 
TEXTILE FIBERS. The Chemstrand Corporation has an 
opening for a development finisher in its Applications Re- 
search and Service Department at Decatur, Alabama. This 
assignment involves development and fundamental work in 
nylon finishing. B.S. degree in physics or chemistry and 
experience ranging from laboratory and development work 
—through plant finishing is required. Applicants must 
have imagination, supervisory ability and management po- 
tential. Decatur, a progressive city located on the Tenn- 
essee River, offers a variety of community and recreational 
activities for the entire family. Send complete resume in- 
cluding salary to Staff Administrator, Applications Research 
and Service Department, THE CHEMSTRAND CORPOR- 
ATION, Box Al, Decatur, Alabama. 


@ PERSONNEL AVAILABLE @ 


POSITION WANTED: PIGMENT CHEMIST available. 
Experience in manufacturing oil-phase and water-phase 
color concentrates. Can save print works $15,000.00 per 
machine per year with very small investment. Products 
currently in use. Write Box No, 231 


POSITION WANTED: AS CONSULTING CHEMIST 
in economy, in quality improvement, in processing of tex- 
tile fibers, fabrics, on the manufacturing of etxtile auxiliar- 
ies, such as finishes, lubricants, scouring compounds dye as- 
sistants, etc. Special experience in the economy of wool 
fiber processing. Write Box No. 232 


POSITION WANTED: BY A TEXTILE COLORIST 
with diversified experience in printing and dyeing with 
vats, sulfurs, directs and naphthols. 25 years experience 


in application laboratories. Salary and location open. 
Write Box No. 233 


POSITION WANTED: GRADUATE TEXTILE CHEM- 
IST, B.S. with ten years experience as plant chemist, trouble 
consultant and head dyer on all types of fibers: synthetics, 
silk, cotton and wool. Seeking a position in technical ser- 
vice or as head dyer with a firm interested in using these 
qualifications. Locality is secondary to position. Write Box 
No, 234 


POSITION WANTED: TECHNICAL COMMERCIAL 
ENGINEER—Textiles, chemicals, dyes, pigments and 
plastics. Experienced in 20 countries. Sales tech., build- 
ing or managing of mills. French born, speaks fluent 
Spanish, English. First-class references. Seeks responsible 
position in any country. Write Box No. 235 


POSITION WANTED: TEXTILE FINISHER—25 years 
experience in all phases of textile finishing on all types of 
fabrics including synthetics. Will relocate. Write Box No. 
238 


QUALITY DYEING MACHINES FOR QUALITY DYEING 


KWG STAINLESS STEEL 
PADDLE WHEEL MACHINE 


These versatile machines handle all fabrics in either 
strip, or finished form, also hosiery and tapes. 


Available with or without covers and indirect heat- 
ing coils. 


e Heavy gauge, stainless steel construction. 


e Rounded corners eliminate dye traps, 
increase strength. 


e Sizes from 2 to 850 pounds capacity. 
Skein dyeing machines 75 to 1000 Ib. capacity. 


Zipper tape and narrow fabric skein dyeing 
machines 100 to 500 Ib. capacity. 


KWG DUO-FLO Circulating Type skein dyeing ma- 
chines for high bulk orlon, other man made and 
natural yarns. 


Klauder 


MACHINE COMPANY Adams Avenve and Leiper Street, Philadelphia 24, Pa. 
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textile specialties 


detergency: TEXTRAFOAM: 


flame retardant: WEYTONE FP: 
cationic soteners: TEXTRAMINE: 


wetting-out: TEXTRAPEN: 


water repellent: CHEM-DRI: 


general: MERTEX 


82 
_ FOAM EXTRA § disposal. W 


TEXTR 


TEX-CHEM CO. 


wt 

PHOTOVOLT 
Photoelectric 
aaa ete). 


A truly practical precision instrument for color matching and 
for specifying _ by tristimulus values, also for fading and 
detergency tests . . . for production control and laboratory work. 


Portable, sie. simple to operate 
Also: Colorimeters, Fluorescence Meters, pH Meters 
Write for Bulletin No. 605 to: 


PHOTOVOLT CORP. 


1115 BROADWAY NEW YORK 10, N. Y. 


excellent penetration and detergency. 
Alll around dyehouse use. 


Protects against flammability and 
produces a weighted handle. 


Substantive softener with minimum effect 
on shades. 


Excellent wetting, penetrating and 
rewetting agent. 


Zirconium type water repellent. Durable 
to laundering and dry cleaning. 


Our complete laboratory facilities are at your 
e stand ready to furnish you with 
technical data, product samples; and to demonstrate 


ASIZE 
PIGMENT WHITE 50 C applications of our products right in your own plant! 


fair lawn, new jersey 
hawthorne 17-3344 


Southern Office: 
P. O. Box 221, Greensboro, North Carolina 


SETIET at 
Laboratory 
Wma cas 


cpl Titeeditedl dt CORP. 


1115 BROADWAY NEW YORK 10, N. Y 
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REPRINTS 


from AMERICAN DYESTUFF REPORTER 


The following technical articles—reprinted from 
recent issues of American Dyestuff Reporter—are 
available in limited quantity, at prices shown. Send 


check, money order, or stamps to address below: 


Title Price 
A COMPARISON OF FABRIC TEAR TESTS 15¢ 


A STUDY OF THE AATCC ACCELEROTOR 
WHILE OPERATING AT CONSTANT POWER 15¢ 


ACRYLICS IN TEXTILE BINDING APPLICATIONS 25¢ 

CONTINUOUS DEVELOPMENT OF DIRECT, DEVELOPED 
DYEINGS 15¢ 

DETECTION AND GEOGRAPHICAL ORIGIN OF 
IRON-SPOTTED RAW COTTON 20¢ 

IDENTIFICATION OF UNKNOWN SYNTHETIC 
FIBERS—PART | 

LAUNDERING ON WOVEN WOOL FABRICS IN A 
MODERN HOME WASHING MACHINE 20¢ 

MECHANISMS INFLUENCING THE WASH AND WEAR 
CHARACTERISTICS OF CELLULOSIC FABRICS  . .25¢ 


METHODS TO IMPROVE RESILIENCE OF COTTON PILE 
YARNS IN SOFT FLOOR COVERINGS 25¢ 


NONIONIC DETERGENTS IN RAW WOOL 
SCOURING INCLUDING STUDIES OF 
WASTE CLARIFICATION 

PILE FABRICS . 

PINONIC ACID AS A MERCERIZING PENETRANT 
REDUCING THE FELTING SHRINKAGE OF WOOL 
RESEARCH ON DYEING CYANOETHYLATED FIBERS 
ROVANA—VERSATILE NEW YARN 
SEMIMICROQUANTITATIVE ANALYSIS OF 

COPPER 8-QUINOLINOLATE 

A Demonstration of Uneven Deposition of Fungicide 
on Cellulosic Materials as a Major Variable in Deter- 
ioration Evaluation 25¢ 

SOME FACTORS INVOLVED IN 
“WASH-AND-WEAR” WOOL 25¢ 


TEXTILE CHEMICALS—MARKETS & TECHNOLOGY __ 25¢ 


THE ARRHENIUS EQUATION IN ACCELERATED 


AGING STUDIES 15¢ 
THE DETERMINATION OF THE SOLUBILITY 
OF DYES 15¢ 


Write: REPRINTS, American Dyestuff Reporter 
44 East 23rd Street, New York 10, N Y 
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STATEMENT REQUIRED BY THE ACT OF AUGUST 24, 1912, AS 

AMENDED BY THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 

(Title 39, United States Code, Section 233) SHOWING THE OWNER- 

SH P, MANAGEMENT, AND CIRCULATION OF AMERICAN 

he eet REPORTER published Bi-Weekly at Easton, Pa. for 
ctober 1, 1961. 


1. The mames and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher HOWES PUBLISH.NG 
COMPANY, INC., 44 East 23rd Street, New York 10, N.Y. Editor 
Norman A. Johnson, 44 Esst 23rd Street, New York 10, N.Y. Man- 
aging editor Charles A. Whitehead, 44 East 23rd Street, New York 
10, N.Y. Business manager Myron D. Reeser, 44 East 23rd Street, 
New York 10, N.Y. 

2. The owner is: (If owned by a oration, its name and 
address must be stated and also inanedians y thereunder the names 
and addresses of stockholders owning or holding 1 percent or more 
of total amount of stock. If not owned by a corporation, the 
names and addresses of the individual] owners must be given. If 
owned by a partnership or other unincorporated firm, its name and 
address, as well as that of each individual member, must be given). 
HOWES PUBLISHING COMPANY, INC., Cecile R Howes, State 

M.D. eser, East Orange, N. J.; C. R. Curtis, Lady 

: “Theta Delta Chi ne Foundation, New York, 

: . Keeffe, New York, Y.; E. J. Finan, Valley Stream 
¥ N. A. Johnson, Rye, N. Y: Cc. E. Tolsdorf, Rego Park 74, 


3. The known bondholders, mortgagees, and other security holders 
owning or holding 1 percent or more of total amount of bonds, 
nome or other securities are: (if there are none so state.) 


4. Paragraphs 2 and 3 include, in cases where the stockholders 
or security holder wou upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or 
corporation for whom such trustee is acting; also the statements 
in the two paragraphs show the affiant’s full knowledge and belief 
as to the circumstances and conditions under which stockholders 
and security holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a capacity other 
than that of a bona fide owner. 


5. The average number of copies of each issue of this publication 
sold or distributed, through the mails or otherwise, to paid sub- 
scribers during the 12 months preceding the date shown above was: 


(This information is required from daily, weekly, semiweekly, and 
triweekly newspapers only.) 9454 


Myron D. Reeser, Business Manager 
Sworn to and subscribed before me this 22nd day of September, 
1961. 


[SEAL] 


State of New York 
County of New York 
Sylvester wo 
(My commission expires March 30, 1962 
Notary Public, State of NewYork 
No 41-7630665 
ualified in Queens County 
Certificate Filed in New York County 
Term Expires March 30, 1962 


AMERICAN DYESTUFF 
REPORTER 


BINDER 


—to hold all 26 issues of the Dyestuff Reporter as 


they come out in 1961. Get one for 1960 copies 


as well. 


—Sturdy, hard-cover, locking metal blades. Keeps 
copies safe, clean, neat and handy. Name is gold- 


stamped on front and spine. 


ONLY $4.50 EACH 


Send check with order to: 


AMERICAN DYESTUFF 
REPORTER 


44 East 23rd Street 
New York 10, NY 





LAUREL EMULSIONS 


. . . first in conditioning and lubrication 
of both natural and synthetic yarns. 


One of these—or another—Laurel Emulsion 
for natural and synthetic yarns will do a 
better job, with less work, at lower cost. 
There’s one best emulsion in the Laurel Line 
to condition and lubricate any yarn . . 
better. 


LAUREL RUXITE A 

. a quality lubricating and conditioning 
agent for cotton, wool, and synthetic spun 
yarns. Adaptable to rayon novelty yarns, 
it improves softness and running quali- 
ties. Forms highly stable emulsions with 


water. 
+ - ” 


LAUREL HYDROWAX HC 

. especially prepared for tufting yarn 
producers. Restores rayon, cotton, or 
blended yarns to proper condition and 
imparts lubrication for better-running 
yarns. Easy to apply evenly, it’s com- 
pletely saponifiable for protection in 


scouring and dyeing. 
* * * 


LAUREL HYDROCOP and 3B SOFTENER 
. . . first choice of knitting yarn manufac- 
turers. Gives smooth running and even 
stitches, making for stronger yarn with 
fewer breaks. Causes no odor or color 
changes; easy to prepare; for natural or 


synthetic yarns. 
* = « 


LAUREL EMULSION WG 

. .. truly cold water dispersible and ex- 
cellent for winding trough work. Fo 
treating cotton, wool, Orlon and other 
knitting and sewing yarns, it is used at 
no sacrifice in active content where hot 
water is a problem. 


Laurel 


SOAP MANUFACTURING CO., INC. 


TIOGA, THOMPSON & ALMOND STS. « PHILA. 34, PA. 


Paterson, N.J. Chattanooga, Tenn. 
Charlotte, N.C. Greenville, S. C. 


Warehouses: 7 


ADVERTISING INDEX 


Aceto Chemical Company, Inc. 
Allied Chemical Corp. .. 
National Aniline Division 
National Plastics Division 
Nitrogen Division 
Plastics Division .... 
Solvay Process Division 
Althouse Chemical Company 
American Cyanamid Co. 
American Dyestuff Reporter 
American Dyewood Co. Inc. 
Ansbacher-Siegle Corporation 
Antara Chemicals 
Apex Chemical Co., Inc. 
Argus Chemical Company 
Arkansas Company, Inc. 
Arnold, Hoffman & Co., Inc. 
Atlantic Chemical Corporation 
Atlantic Refining Co., The 
Atlas Electric Devices Co. 


Becco Chemical Division 

FMC Corporation 
Berkshire Color and Chemical Co. 
Burkart-Schier Chemical Co. 
Burlington Engineering Sales Co. 
Butterworth & Sons Co., H. W. 


Calgon Company 
Campbell & Company, Inc., John 
Carbic-Hoechst Corp. 
Carolina Fiberglass Products Co. 
Chemical Products Corp. 
Chlor-Alkali Division 

FMC Corporation 
Ciba Company, Inc. 
Crescent Chemical Company, Inc. 


De Paul Chemical Co. 

Dexter Chemical Corp. 

Dow Corning Corp. 

Du Pont de Nemours & Co., Inc., E. |. 
Dyes and Chemicals Division 


Third Cover 


Electrochemicals Department, 
Peroxygen Products Division 
Eastman Chemical Products, Inc. 
Emkay Chemical Co. 
Enjay Chemical Company 


Fablok Mills, Inc. 
Fancourt Co., W. F. 
Farbwerke Hoechst, A. G. 
Feeley Co., E. J. 
FMC Corporation 
Becco Chemical Division 
Chlor-Alkali Division 
Foxboro Co., The 


Gaston County Dyeing Machine Co. 
Geigy Dyestuffs 

Division of Geigy Chemical Corporation 
General Aniline & Film Corp. 
General Dyestuff Company 
Goodyear Chemical Division 
Goodrich Chemical Company, B. F. 


Hagan Chemicals & Controls, Inc 

Harchem Division, Wallace & Tiernan, Inc. 

Harshaw Chemical Co., The 

Hart Products Corporation, The 36 
Hercules Powder Company 

Hilton-Davis Chemical Co., Division 13 
Hoechst Chemical Corp. 


Howes Publishing Company, Inc. 75, 79, 81 
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ASAE 


This important 
annual issue 

will be published 
December 11, 
1961. 


Please instruct 
your advertising 
department 

or agency, that 
November 20, 
1961, will be the 
closing date 

for all 
advertising copy. 


all 

important 
technical 
personnel in 
the textile 
wet-processing 
industry will 
read and file 
this issue. 


DEVOTED EXCLUSIVELY TO TEXTILE WET PROCESSING 


After twenty-six years this issue has become recognized 
as a “catalogue” of the latest developments in chemical 
research and equipment design available, in one issue, 


to the technical personnel of the textile wet-processing 


industry. 


All new products developed in the year previous to 
November of 1961 will be listed in detail in this pop- 
ular Annual Processing Review Number. Manufacturers 
of dyestuffs, chemicals, wet-processing machinery and 
instrument and laboratory equipment, etc., list their 
developments for the trade. This issue always pro- 
duces a keen readership, and wise advertisers use it to 
tell their product and service stories dramatically and 
completely. Eager attention, plus long retention and 
use by mill readers make this Annual Processing Review 


number a necessary part of a complete advertising 


schedule. 


We suggest advertising representation with the use 
of copy that includes the complete line of those prod- 


ucts that you are producing. 
ADVERTISING FORMS WILL CLOSE NOVEMBER 20, 1961 
HOWES PUBLISHING COMPANY 


44 EAST 23RD STREET, NEW YORK 


©@ Telephone SPring 7-9364 @ 
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ANOTHER PRODUCT 


LT en abies la 


THE EFFECTIVE 


FOR REMOVING OIL, 
GREASE, TAR FROM ALL 
FIBRES AND FABRICS 


“Leatex 9X”...a 
free rinser is also an excellent solvent 
for removal of Silicone finish. No resid- 
ual oil to interfere with re-finishing 


PI DaCiieleay 


2722 N. HANCOCK ST., PHILADELPHIA 33, PA. 


ADVERTISING INDEX 


Interchemical Corp., Color & Chemicals Division 
International Salt Co. 


Kelco Company 
Klauder, Weldon, Giles Machine Co. 
Koppers Company, Inc. 


Laurel Soap Manufacturing Co., Inc. 
Leatex Chemical Company 
Le Comte & Co. 


Mac Chemical Company 

Manufacturers Chemical Company, Inc. 

Marbon Chemicals Div. of Borg-Warner Corp. 
Metalsmiths Div., Orange Roller Bearing Co., Inc. 
Mettler Instrument Corporation 
Morningstar-Paisley, Inc. 

Morton Salt Co. 


National Aniline Division 

Allied Chemical Corp. 
National Starch and Chemical Corporation 
Nitrogen Division, Allied Chemical Corp. 
Nopco Chemical Company 
Nyanza Color and Chemical Co. 


Olin Mathieson 
Onyx Chemical Company 
Organic Chemical Corporation 


Philadelphia Quartz Co. 

Photovolt Corp. 

Plastics Division, Allied Chemical Corp. 
Putnam Chemical Corp. 


Reading Scientific Company 

Reiner, Incorpcrated, Robert 

Rohm & Haas Co. 69 
Royce Chemical Company Fourth Cover 
Rumford Chemical Works 


Sandoz, Inc. 

Scholler Bros., Inc. 

Seydel-Woolley & Co. 

Solvay Process Division, Allied Chemical Corp. 
Sou-Tex Chemical Company, Inc. 

Southern Dyestuff Company 

Spencer Chemical Company 

Sun Chemical Company 


Tanatex Chemical Corp. Second Cover 
Taylor Instrument Companies 

Tennessee Corp. 

Toshin Kogyo Co., Ltd. 

Tex-Chem Co. 

Turbo Machine Company 


Unicn Carbide Corp. 


Valchem 
Verona Dyestuffs 
Virginia Chemicals & Smelting Company 


Wallace & Tiernan, Inc., Harchem Division 

Wallerstein Company 20 
West Indies Chemical Works, Ltd., The 
Wica Chemicals, Inc. 

Wolf & Co, Jacques 


Front Cover 


Young Aniline Work, Inc. 


Zinsser Division 
Harshaw Chemical Co. 67 
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You can keep the promises you make for every yard of fabric finished with Dextraset 
thermosetting resins. These resins are produced under strict quality control with the 


latest techniques and equipment. May we show you how a Dextraset resin can help 
you in your resin finishing applications? 


de xte PF ciemica corporation © textile chemical division, new york 59 ® boston ® charlotte ® atlanta ™ greensboro ® buenos aires 
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VATROLITE 
crystals magnified 
100 diameters. 


VATROLITE. 


UNIFORM REDUCER FOR TRULY UNIFORM DYEING 


*CONCENTRATED SODIUM HYDROSULPHITE 


Vat colors require a reducing agent that is truly uniform . . . 
in strength, in purity and in physical character. 


The unretouched photomicrograph* shows typical crystals of 
VATROLITE magnified 100 times. Note the controlled crystaline 
size that insures a free flow for dry feeding, near-instant 
solubility and freedom from dust and caking. 


Add constant laboratory control by Royce chemists and you 
have the reasons why VATROLITE is quality insurance for dye 
houses everywhere (for vat and indigo dyeing and for stripping 
direct, sulphur or vat colors from cellulosic fabrics). 


SEND TODAY for a free sample and see for yourself. 


oe . 


OYce Enis 


CHEMICAL COMPANY 
CARLTON HILL, NEW JERSEY 
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